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Philo 6 Completes Year's Operation... « 


How does your present turbine lubricant 
stack up against Texaco Regal Oil Ra O? 


Does it offer the major advantages of Texaco Regal Oil A Texaco representative will help you select the oil 
R&O? that provides your turbines with all advantages. Simply 
call the nearest of the more than 2,000 Texaco Distrib- 
uting Plants, or write The Texas Company, 135 East 
A longer service life that provides real lubricant 42nd Street, New York 17, N. Y. 

economy. 


No rust, sludge or foam in the turbine system. 


Ever-normal bearing temperatures, even under TUNE IN...Metropolitan Opera Radio Broadcasts Every Saturday Afternoon 
demand loads. 


Instantaneous governor response to protect equip- 
ment. 


Texaco Regal Oils R&O are designed to assure these IN ALL 
benefits—and many others. There is a complete line of y 48 STATES 


Texaco Regal Oils R&O for every type and size of tur- 
bine—designed to meet the exacting requirements of all 
turbine manufacturers. 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION DOWNTIME, MAINTENANCE) 
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In This Week's Issue 


URRENT EVENTS 


Teamwork Tempers the Year’s Roughest Storm 
Emergency help pours into snow-blanketed Northeast to 
help restore service to some 1-million customers 


ISTRIBUTION 


Tests Point to Aluminum Conductor Standards 


Frank Sanford, Commonwealth Associates; James |. Fisher, 
Armour Research Foundation 
Experiments develop information fundamental to prepar- 


ation of industry performance specifications for Al fittings. .p 38 














GENERATION 





Philo Unit 6 Completes Year’s Operation 
T. T. Frankenberg, A. G. Lloyd, E. B. Morris, American Gas 
& Electric Service Corp 

Here’s operating report on first commercial supercritical 
machine. Results: successful and versatile 












HEATING & COOLING 





How House Heating Affects System Demand 
L. B. Altman, Jr., Dept. of Agriculture; L. F. Charity, 
lowa State College. 

Report on 12 electrically heated homes in lowa show effect 

on monthly and annual load factors of rural system 
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Every Employee a PR Man 


Washington Water Power, Central Maine, other utilities 
push public relations at the grass roots level 


Departments 
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When fire occurs, 
you can depend on 


GRINNELL 
MULSIF'Y RE 


to extinguish it...fast 






4 







A Grinnell Mulsifyre System is effective wherever 
the danger of fire in medium or heavy oils can be 
limited to a definite area. Grinnell Mulsifyre 
Spray Projectors usually have the fire completely 
out in a matter of seconds after the water dis- 
charge starts. 









Three recent transformer fires 
which prove the ability of Grinnell 
Mulsifyre to put out oil fires quickly. 








Transformer fire at this power station caused an estimated $50,000 damage. 
There was no special fire protection system on guard. 









® Considerable oil was spilled when there was a 
failure in a 100,000 KVA transformer. The flash 
fire which resulted was immediately extinguished 
by the automatic operation of a Grinnell Mulsi- 
fyre System. This fire, if not checked, could have 
destroyed transformer, an adjacent transformer of 
equal capacity, and associated bus structure. 











© In another utility fire, the cause originated with a 
faulty H. T. bushing on a 50,000 KVA trans- 
former. A break in the bushing sprayed burning 
oil over the surrounding equipment. The heat- 
activated Mulsifyre System took only 20 to 30 
seconds to extinguish fire on the bank. 











© Bushing failure resulted in still another fire in a 
150,000 KVA transformer. This transformer was 
protected by a manually controlled Mulsifyre Sys- 
tem. Fire was rapidly extinguished upon manual 
operation of system except for blaze at the top of 
the bushing which was above the space protected 
by the Mulsifyre system. Fire damage to trans- 
former was limited to fan blades and blistered 
paint on radiators. 




















For detailed information, write . . . Grinnell 
Company, Inc., 277 West Exchange Street, Provi- 
dence, R. I. Branch offices in principal cities, 








Transformers at this power station are safeguarded by a Grinnell Mulsifyre 
System. Mulsifyre’s fast, automatic spray action is being demonstrated. 
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EMULSION EXTINGUISHMENT OF OIL FIRES 
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New List of Wire & Cable Trade Marks Coming 














Even the engineers and purchasing agents 

who must daily specify the acceptable types, 

sizes, brands of wire and cable have a difficult 

time keeping up with the trade marks and 

trade names of the many kinds available. 

. Back in 1954 Electrical World published 
a compilation of these trade marks and trade 













names for power cables, wire, and insulation. 
Although now much out of date, reprints of 
this compilation are still in demand. In all, 
we've sold nearly 6,000 reprints of the article. 

We're now in the process of updating and 
revamping this list. We believe we are mak- 
ing a major improvement in this listing by 


breaking it down into product groups accord- 
ing to the NEMA classification. 

‘To assure an extra degree of accuracy we 
have submitted proofs of our list to 40 lead- 
ing wire and cable manufacturers for check- 
ing. We still won't expect 100% accuracy, 
but we do believe it will be far and away the 
most complete and accurate list available to 
the industry. 

We at Electrical World take a great deal 
of pride in tasks like this. Thankless as it 
may be at stages of compilation, we are still 
convinced that it is in keeping with our main 
objective of serving the industry. 
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leadership in transformers 





Two 150,000-kva 
Autotransformers 

for Duke Power Co. 
tie 115-kv and 

| new 230-kv lines 


/ 


The use of autotransformers in the size range of the 150,000-kva 
units shown here allows new savings possibilities. That’s why to- 
day’s trend toward autotransformers is receiving increased attention. 


nice ea 


For example, it is estimated that these units cost about 40° less 
than conventional transformers. In addition, they are smaller, more 
' efficient and have lower impedance. 


Allis-Chalmers autotransformers are available in single or three- 
; phase types with or without load tap changing, in all kva and voltage 
| sizes for: interconnection of systems, phase shifting, or generating 
station step-up service. 


For details call your nearby A-C office or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 





Circular coil, shell form construction New switching surge test plus stand- 
used in these transformers is inherently ard impulse test subjects transformer to 
strong, provides high impulse strength, overvoltage surge conditions found in 
good impulse voltage distribution. actual operation. 





ALLIS-CHALMER 
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AVAILABLE SIZES 


(Complying with ASME-AIEE 
Preferred Standards) 


11/12.65 MW 
20/22 MW 
30/33 MW 
40/44 MW 
60/66 MW 
100/110 MW 
125/137.5 MW 
150/165 MW 
200/220 MW 


Larger units can be 


furnished whenever 
specified. 


One of two 125 MW 
Brown Boveri reheat 
: 2 ; turbine generator sets 
ee OF the basic reasons why Brown Boveri turbine generator sets ne cS cea ae 
° ons ° nt. any simila 
are preferred by economy-minded utility companies. . . toons oe 4 a eeee 


il oi ‘ in operation for years. 
1—Guaranteed efficiency is invariably matched (and often " ? 


exceeded) in actual operation. 


2— First cost represents very substantial dollar savings. wa, 


~ "BROWN BOVERI CORPORATION BOVERI 


19 RECTOR STREET NEW YORK 6, N.Y. 


Atlanta, Ga. * Birmingham, Ala. * Boston, Mass. * Buffalo, N. Y. * Charlotte, N. C. * Chicago, Ill. * Cleveland, O. * Dallas, Tex. * Denver, Colo. 
Detroit, Mich. * Hamilton, O. * Jacksonville, Fla. * Kansas City, Mo. * Knoxville, Tenn. * Miami, Fla. * Minneapolis, Minn. * New Orleans, Lo. * New York, N. Y. 
Posadeno, Cal. * Pittsburgh, Po. * Portlond, Ore. * Roanoke, Vo. * San Francisco, Cal. * San Juan, P. R. * Syracuse, N. Y. * Tucson, Ariz. 
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TIME IS THE MEASURE OF ALL WOOD PRESERVATION 


Utility pole, railroad tie or prized fly rod-the question of wood 
preservation is important....The answer for industry - proved by 
over 50 years of service records - is AMCRECO pressure treatment. 


AMERICAN CREOSOTING CORPORATION LOUISVILLE 2, KENTUCKY 
SUBSIDIARY OF UNION BAG-CAMP PAPER CORPORATION 


AMCRECO 


PRESSURE TREATED 
ee ay 
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For a lifetime of adequate wiring... insulation of Geon 


UILDING wire insulated with 

Geon polyvinyl materials is 
playing a prominent role in today’s 
adequate wiring movement for 
homes and buildings. And for good 
reason. 

These materials have exceptional 
properties that give TW building 
wire many desirable features: smaller 
overall wire diameters are possible 
because of improved insulating 
ability; permanent fire resistance; 
resistance to acids, oils, alka- 
lies, dampness, fungi and voltage 


breakdowns. Since Geon polyvinyl 
materials have exceptional aging 
characteristics, insulation main- 
tains strength and flexibility. 
Owners like the safety and de- 
pendable service these “Geon- 
insulated” wires provide through the 
years. Contractors prefer them for 
their good flex, clean stripping qual- 
ities, toughness, abrasion resistance 
and the ease with which they pull 
through studs, joists and conduits. 
For information write Dept. LR-4, 
B.F.Goodrich Chemical Company, 


3135 Euclid Avenue, Cleveland 15, 
Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 





B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


BEGoodrich_/ ceon potyinyt materiais « HYCAR American rubber and latex » GOOD-RITE chemicals and plasticizers » HARMON colors 
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ONLY TYPE [II insures maximum protection. It is spe- 
cifically designed to exclude water and dirt from the motor interior even 
under the most severe conditions as driving rain and snow, dust storms, 


salt spray and blizzards. 


NEMA specifications say that Type IL machines shall have—in addition 
to the protection covered by Type I—ventilating passages at both intake 
and discharge so arranged that high velocity air or air-borne particles . . . 
can be discharged without entering the internal ventilating passages leading 
directly to the electric parts . . . These and other NEMA requirements were 
incorporated in Elliott weather-protected machines long before these 
standards were established to assure optimum protection and eliminate 
costly housing. 


FIFTY YEARS of unmatched large motor leadership. 
Proudly following a fifty-year-old tradition of building every motor 
“better than necessary,” Elliott engineers consistently design and build 
progressively more rugged and better large induction motors—with 
Fabri-Steel construction, Fabri-Seal coil insulation and easy accessibility 
for routine maintenance. For complete engineering data, write Elliott 
Company, Ridgway Plant, Ridgway, Pa. 


R8-7 





ELLIOTT Company Fc 





ELLIOTT LARGE WEATHER-PROTECTED MOTORS 
are of the NEMA TYPE II CLASS 
7 assuring optimum protection 





HOW THE ELLIOTT ENCLOSURE 
PROTECTS ELECTRIC PARTS 


The Elliott design provides screened 
horizontal air inlets which permit 
through passage of wind-driven rain, 
snow or sand. It offers multiple baffles 
which impose numerous direction 
and velocity changes on the entering 
air—assuring efficient removal of air- 
borne moisture. 


And finally, when desirable, large 
cleanable air filters are provided 
above the water separation cham- 
bers, to insure maximum sustained 
air-cleaning effectiveness. 
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Pennsylvania builds both types of power 
transformers... choosing the best design 


for each application 


Pennsylvania Transformer builds both core- 
form and shell-form power transformers be- 
cause there are inherent advantages to be 
found in both designs. Whether core-form or 
shell-form design is best for a given kva and 
voltage in a particular application depends 
on such factors as size and weight . . . ease of 
installation . . . impedance. . . application of 
insulation . .. method of cooling, etc. In cases 
where there is no particular advantage to be 


found in either design, the purchaser’s indi- 
vidual preference may prevail. 

By taking advantage of Pennsylvania 
Transformer’s wide experience in both core- 
form and shell-form design, you can be cer- 
tain that every power transformer installed 
is the “right”’ transformer for that particular 
application. Contact Pennsylvania Trans- 
former Division, McGraw-Edison Company, 
Box 330, Canonsburg, Pa. 


350,000 kva Pennsylvania 


transformer installation 
includes both core-form 
and shell-form 
Generating Station 


orm? 


The pictured installation of main generating 
station transformers effectively illustrates 
Pennsylvania Transformer’s versatility in 
the field of power transformer design. Both 
the core-form units, above, and the shell- 
form units are located at the same generat- 
ing station, where they perform step-up 
service for two different generators. 

The two core-form units are each rated 
at 56,000 kva when self-cooled, and at 70,000 
kva when the forced-air cooling is in opera- 
tion. Connected to a 110,000-kw generator, 
they step up a generated voltage of 15 kv 
to 132 kv. 

The two shell form units are each rated 
at 105,000 kva, using forced-oil-to-air heat 
exchangers. Connected to a 156,000-kw gen- 
erator, they step up a generated voltage of 
19 kv to 132 kv. 


Units 


Core-form or shell-form? Why not let the 
answer for your next transformer be based 
on Pennsylvania’s proved principles of power 
transformer design? 


TYPICAL APPLICATIONS OF CORE-FORM 
AND SHELL-FORM DESIGNS 


PENNSYLVANIA POWER TRANSFORMERS 





PUT YOUR FIELD OFFICE 


Rugged INTERNATIONAL multi-stop 
chassis and big volume METrRO® Van 
bodies offer a ready-built unit that 
can hold a completely sheltered 
field office or workshop. 

You can move men and materials 
comfortably and efficiently 

to any job site! 


Now! INTERNATIONAL TRUCKS with BIG 


Extra-capacity! Move high-cube loads easier and faster. Big 
volume van area measures from 9 ft. 6 in. to 16 ft. 7 in.—6 ft. 
6 in. wide and 6 ft. 33% in. high. It’s the biggest capacity unit 
of its kind rolling! 


Easier to work! Walk-in, walk-through integral cab and body 
afford easy access to driving compartment and van area. Low 
van load floor reduces awkward lifting. Standard 38-in. wide, 
roll-up 68-in., or full-width rear doors match needs. 


Better handling! Short turning. Low center of gravity. Lower 
overall body height. It threads through tight city traffic. Snug- 
gles up to work site. 


Multi-stop engineered! Engines, transmissions and axles 
(up to 13,000 Ibs., two-speed on some models) offer plenty of 
“go” in utility service. Peak performance. Low gasoline and 
low maintenance cost! 


Long-life, low cost, all-steel bodies! Three-way protected 
to prevent corrosion and rust in danger areas. First given 98% 
zine ingredient primer. Then caulked. Finally finish painted 
for complete seal. 


Units stay tighter wherever or whatever the job! They offer 
and keep their smooth one-piece look and solid feel. They are 
built as one unit! Manufactured in one plant at one time with 


' INTERNATIONAL TRUCKS 
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OR WORKSHOP IN HERE! 


PLUS! A full family 
of other 
INTERNATIONAL METRO 
multi-stop units 
to match any job! 


Metroette 


INTERNATIONAL model AM-160 
chassis and 16 ft. 7 in. METRO Van 
body. 1793, in. wheelbase, 16,000 Ibs. 
GVW. 


METRO Walk-in Cab 


VOLUME METRO’ Van bodies! 


your choice of interiors. You save time, money and worry 
about personally “matching” a truck and body! 

Factory Warranted! INTERNATIONAL Trucks warrant both 
body and chassis. Twenty years of leadership in building one 
for the other is your assurance of the best match for your job. 
Purchase price is low, operating expenses are low — you save 
money all along the line. 


See your INTERNATIONAL Dealer. See why there 
are more METROS on the move than any other make! 


! INTERNATIONAL HARVESTER CoMPANY, CHICAGO 
* Motor Trucks « Crawler Tractors 


Construction Equipment « McCormick® 
@eeeeeeoevoeoe Farm Equipment and Farmall® Tractors 


® 
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“Blue Sky’ goes practical...with new materials 


developed through plowback of earnings 


into pure research... 


WESTINGHOUSE CL REACTOR GAINS 
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EXTRA STRENGTH, LONGER LIFE 
... SIZE AND WEIGHT CUT 30% 


Earnings reinvested in pure research have produced new “‘miracle’”’ ma- 
terials that are virtually ageless. Westinghouse has applied these “‘blue 
sky”’ developments to the construction of its line of current-limiting 
reactors. The new construction practically eliminates aging and main- 
tenance problems, provides extra mechanical and dielectric strength, 
reduces size and weight. 

One new material, a glass-reinforced polyester compound, with three 
times the compressive strength and ten times the tensile strength of 
concrete, is molded into cable-holding cleats. Its resiliency enables 
reactors to withstand severe short-circuit stresses, permits expansion 
of conductors during overloads. 

Another new material, a special reinforced resin, bonds the cleats 
together, providing greater column strength, resistance to stresses be- 
tween units and closer spacing, without braces. 

Unlike concrete, the polyester-glass is impervious to moisture and 
atmospheric conditions, will not age or deteriorate under normal opera- 
ting conditions . . . this gives the Westinghouse CL reactor unequaled 
durability, with almost no maintenance. 

Lightweight aluminum cable now becomes practical. This, together 
with the lighter, smaller cleats, reduces the reactors’ overall size and 
weight by 30%. 

Call your Westinghouse representative for the full story of these 
in all ratings for indoor and outdoor service . . . 
Or write Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-70870 


exceptional reactors 


you CAN BE SURE...1F ITS 


Westinghouse 


Cross-section of Westinghouse single-phase CL reactor, with close-up view of 
glass-reinforced polyester molded cleats. 
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Three-phase integral reactor 
above) and single-phase reactor 
below) are both constructed 
with the super-durable, non- 
aging materials developed 
through pure research by West- 
inghouse. 
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TOOL OPERATED@® 
DISCONNECT 


4752. KV, NOMINAL: 15 
KV, MAX. DES: 15 KV, IMP. WITH: 95 
AMP, CONT: 400 AMP, MOM: 20000 


This is an S&C Tool Operated Discon- 
nect. Used with S&C's Loadbuster, it can 
switch the circuit under any condition 
except short circuit—without external 


arcing. 
US PATENTS PENDING 


S&C ELECTRIC COMPANY 
CHICAGO 
Made in U. S. A. G-3448 


1. universal low cost load switching through- 
out your distribution system by use of 
LOADBUSTER®, the portable loadbreak 


tool; for loads up to 400 amperes and with 
system voltages through 14.4 kv; 


2. station-type disconnect performance at dis- 
tribution disconnect prices; 


3. S&C stands behind this disconnect’s per- 
formance with full published short-time ratings 
and insulation values—values which cannot be 
matched in the distribution field; 


4. an inexpensive device for duties normally 
handled by group-operated disconnects, sta- 
tion-type stick operated disconnects, and con- 
ventional load interrupters. 


Now look how Loadbuster works 


Attached to a universal pole, LOADBUSTER 
is simply hung on the attachment hook of this 
new Tool Operated Disconnect, and the pull 
ring hook inserted in the pull ring. As the 
pole is pulled downward the disconnect is 
opened, LOADBUSTER trips, breaking the 
circuit positively. It’s that easy! 


S&C Electric Company, 4421 Ravenswood 
Avenue, Chicago 40, Illinois. 

In Canada: S&C Electric Canada, Ltd., 
8 Vansce Road, Toronto 14, Ontario. 
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FUTURE NEWS > 


LATE NEWS > 


’ 


The Electrical Newsletter 


AEC will be pressed for federal construction of at least three reactors 
when Joint Committee opens hearings on AEC’s Fiscal 1959 Authori- 
zation Bill after the Easter recess. 


Consolidated Edison Co of New York will soon announce a “new 
look” in newspaper advertising. 


Democrats are caustic on Pennsylvania P&L-Westinghouse reactor, but 
voice no opposition to 50-Mw plant of East Central Nuclear Group 
and Florida West Coast Nuclear Group. Dems on Joint Committee on 
Atomic Energy's legislative subcommittee say PP&L’s plan could let 
it exit after spending $7 million in U.S. funds, if AEC and PP&L 
agree that the project’s not feasible. 


Probe by NYPSC to determine cause of electric service failure on 
Long Island during recent storm has been demanded by Oil Heat 
Institute of Long Island. It wants to determine whether profits 
from electric service are diverted to promote “non-essential facili- 
ties.” “No comment,” says LILCO spokesman. 


Economic dispatch computer and general-control system has been 
ordered by Commonwealth Edison from GE to dispatch power auto- 
matically from 55 units. Estimated cost is $750,000. Company 
expects system to pay for itself “in a few years.” 


Congratulations . . . United Illuminating elects William J. Cooper 
president, succeeding William C. Bell, who becomes chairman. Lau- 
rence A. Dunn is new assistant vp . . . Potomac Edison names Charles 
D. Lyon vp; Orange & Rockland Utilities, Francis E. Manley, vp; 
Public Service ExG, Russell H. William, vp in charge of public 
relations; Western Colorado Power, L. J. Baudino, vp and general 
manager. 


Power Output—Up 0.3% (Week ending Mar. 22), Kwhr 11,756,000,000 
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Per Cent Change From Previous Year 
Mar.8 Mar.15 Mar. 22 
0.6 8 


EL Fas vacié use —0. +1 +0.3 
ES +0.8 +19 +3.8 
Mid. Atlantic ...... —0.9 +1. —0.3 
BR WG Racegeaace —3.0 —1.1 —2.5 
ere +2.0 +2.5 +2.2 
TE | Awkeese wes —2.2 +3.3 +3.1 
eee GO occ cece +1.6 +1.9 —0.7 
Rocky Mount. ....... 43.1 +6.5 +0.8 
Pacific 
idekeiaes +4.2 +19 —0.6 
WP cbbacuncuckas +2.6 +4.5 +0.5 


Seasonally Adjusted Index 228.1 
Week Ago 229.4 Year Ago 226.5 
Atomic Energy Commission requirements— 
1,050,000,000 Kwhr (Electrical World 


estimate). Excluding AEC, output increase 
was 1.3%, 
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The Electrical Week A TWO-MINUTE PREVIEW OF THIS ISSUE 


EVENTS > 


GENERATION > 


DISTRIBUTION > 
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Wet snow blanketed the Eastern Seaboard as far south as Virginia, 
playing havoc with distribution lines, clogging traffic arteries, and 
bearing down more than 15 high-voltage transmission lines. For the 
hardest hit systems, damage exceeded hurricane Hazel’s rude sweep of 
the East in 1954. Mutual aid plans brought rapid restoration of service 
to most of the more than 1.6 million customers blacked out. At least 
3,000 workers came in from neighboring states. For reports from 
affected utilities, see p 32. 


Edison Electric Institute’s Commercial Division Executive Committee 
has approved recommendations which would have EEI take responsi- 
bility for an extensive industry sales-promotion program. The pro- 
gram, which must be approved by the EEI board, will be aimed at 
selling electric living “to the exclusion of any other method of living” 
(p 35). 


The Supreme Court endorsed “Cost of Service” criteria established 
by the Federal Power Commission by refusing to consider an appeal. 
FPC had lowered rates negotiated between Georgia Power Co and 
South Carolina Generating Co which were based on value of the 
electric power to the buyer (p 36). 


“Plan ahead,” American Public Power Association’s Engineering & 
Operation workshop was told as they met recently in Chattanooga, 
Tenn. Other highlights of the workshop included information on 
pole preservation, heat recovery in Diesel plants, control systems, 
and emergency radio signalling (p 37). 


First year of operation of Philo Unit 6, the country’s first commercial 
supercritical generation unit, has yielded a wealth of knowledge which 
has been applied to other units now under construction. Here's a 
report by three engineers who watched Philo #6 grow up: the unit 
handles easily, is versatile, but there have been some problems. High 
iron concentration in feed water necessitated an increase in filter 
capacity; cracked bearing shells had to be redesigned; and the turbine 
seal steam supply underwent two design changes. But all problems 
encountered can be solved within the unit’s flexible design. For the 
complete report on the unit’s tests and what they taught, turn to p 41. 


Industry performance specifications for aluminum connectors are 
implicit in the information developed in experiments at Armour 
Research Foundation. Data developed during heat cycling and other 
tests pertain to temperature, current, resistance, failure zone, bolting 
force, clamping pressure, metallic relaxation, and other electrical 
and mechanical properties affecting anticipated life. The studies 
were sponsored by EEI, and aluminum conductor and connection 
device manufacturers cooperated, see p 38. 
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PUBLIC RELATIONS > 


HOUSE HEATING > 


INDUSTRIAL > 


MANUFACTURERS } 


NEW EQUIPMENT } 


PEOPLE > 
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“Through the employee to the customer” is one route for a successful 
public relations program. Washington Water Power Co’s “75 x 57” 
friend-making program increased the number of WWP friends by 
13%. And Central Maine Power Co provides an example of the many 
effective training programs designed to put employees on the public 
relations team. For a look at how utilities are using employees to 
spread good will at the grass roots level, turn to p 81. 


Controlled electric house heating can improve load factors, under 
certain conditions, and fully justify a special rate. This conclusion 
was reached after 12 electrically-heated Iowa farm houses were 
metered with recording demand meters for much of the 1956-57 heat- 
ing season. Study shows that saturation point at which controls are 
no longer helpful depends upon the shape of the system load curve 
at the time of the annual system maximum demand (p 46). 


90 kw of infra-red heat, 40 kw in motors, and one man turn out 
sheets of Enamo-Board on a fully automated production line in 
Spokane, Wash. A Masonite material coated with special paint, the 
board is painted, conveyed, dried, and cooled by the electrified line 
. .. A Philadelphia printing press runs smoother thanks to air con- 
ditioning (p 78). 


Erico Products Inc welds aluminum conductors by an extension of 
the Cadweld Process. This molecular weld has high tensile strength 
and excellent electrical properties . . . New line of Allis-Chalmers 
motors have silicone rubber insulation. Open-type motors are sealed 
against contaminants . . . Cleveland Electric Illuminating Co is 
using an aerial elbow from J. H. Holan Corp. . . Eastern Specialty Co 
develops one-revolution electronic watthour meter calibrator (p 66). 


Hot Line Stirrup Clamps for either copper or aluminum main sec- 
ondaries have two individual contact pressure mechanisms. Gripper 
is permanently attached to stem . . . Distribution disconnect has 
heavy live parts. Current ratings are 200 and 400 amp for nominal 
voltage ratings of 7.2 and 14.4 kv (p 70). 


Harold E. Ayer is the new president of Lynn Gas & Electric Co, and 
Richard L. Fite, Jr, is vice president . . . Southern Nevada Power Co 
has promoted E. F. Johnson to the post of vice president . . . At Pacific 
Power & Light Co, Albert Bauer, George Beard, and Robert Lis- 
bakken have assumed new duties in a new division in the engineering 
dept . . . New vice president in charge of manufacturing for Line 
Material Industries is Lloyd L. Black (p 89). 
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Executive Reader 





Exploratory experiments have proved the feasibility of feeding numerical 
or alphabetical information on sheets of paper directly into a digital 
computer through a special input device. This process eliminates the 
need for coding this information on tapes or cards. With appropriate 
scanning equipment, the process will convert graphic material or 
photographs into form suitable for input computers. Appropriate 
display equipment can present a computer output as visual information.— ’ 
Technical Report 2194, National Bureau of Standards. 












Six transistors and four diodes make a relay capable of switching 10 amp 
when triggered by a voltage rise. Total relay time is about 50 micro- 
sec.—D. L. Anderson, Electronics, March 14, 1958. 








TECHNICAL NOTES 






Assumptions concerning the forecast accuracy are the most influential 
in determining the probability of loss of load, given a fixed amount 
of interconnection and reserve capacity. 







No chemical reaction occurs between magnesium and uranium even under 
irradiation. For this reason it is useful as a fuel canning material 

in nuclear reactors. Magnesium alloys containing beryllium and 
certain other elements have also given encouraging results. 













Very small amounts of certain organic fluids when added to distilled 
water decrease average bubble size and produce much smoother boiling 
than could be obtained with water alone. This is very desirable in 

nuclear reactors where the coolant also serves as a neutron moderator. 












Precise loading of turbines at selected valve points, rather than at 
equal incremental steam rates, gives more power per pound of steam 
according to the operating experience at the power plant of 

Dow Chemical Co’s, Midland, Mich., plant. 






FROM EDITORS IN THE FIELD 







Southern California Edison Co’s Communication Div will provide facsimile 
transmission of reports, working sketches, and messages between 
Edison’s 126-Mw Mammoth Pool hydro construction site and the 
Los Angeles general office. The 300-mi transmission will be by 2,000-Mc 
microwave. A 12x18-in. copy will be run off in about 14 min. 
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VOLTAGE RANGE 





What Does a BOLD LOOK at Tomorrow's 


Distribution Voltages Show You? 


VOLTAGES CAN GO IN ONLY ONE DIRECTION... UP 


“Take a Bold Look at Distribution” says a 
headline in one of the power industry’s 
leading magazines. 


Have you taken your “bold look” and if 
you have, what does it show? You know what 
the residential customers are doing. They’re 
buying ranges, clothes dryers, air condi- 
tioners and other “Live Better . . . Electri- 
cally” appliances in large quantities. 


By 1970 there will be sixty-four million 
residential customers using 8000 kwhr each 
annually, according to present forecasts. No 
wonder many far-sighted distribution engi- 
neers are talking about primary residential 


UU 














distribution at a voltage two to four times as 
high as their present system voltage. 


You alone know how high you should go. 
All we want to do is urge you to make ade- 
quate allowance for future loads and to point 
out that installing extra insulation at dead- 
ends now will make raising voltages that 
much easier tomorrow. If provision can be 
made for existing conductors to serve four to 
16 times their present loads, major construc- 
tion costs can be saved. 


We also suggest that the insulators to use 
are O-B, supplied by Graybar. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 











Flow much does it cost 
to paint a tower ? 


That’s a difficult question to answer, for much 
depends upon the size of the tower, and its loca- 
tion. But whatever the figure, it adds up to a major 
expense when rust-drip from tower bolts makes 
premature painting necessary. 

It’s now possible to obtain bolts which resist 
corrosion even longer than the tower members. 
These bolts are coated with Bethalume—Bethle- 
hem’s new hot-dip aluminum coating. Their cost? 
Just slightly more than ordinary tower bolts. 

The Bethalume coating enables fasteners to resist 
corrosive atmospheres because it arms the base 
steel with a durable, uniform layer of aluminum. 


The coating is applied by the hot-dip process, and 
in equal thicknesses, outlasts ordinary protective 
coatings in practically every corrosive atmosphere. 
What’s more, the coated threads are relatively 
clean and smooth-fitting. 

If you would like to know more about Bethalume- 
coated fasteners, and how they can hold your 
painting costs to the minimum, just get in touch 
with the nearest Bethlehem office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
he Pacific Coast Bethleh jucts are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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HYDRAULIC DERRICK 


Touch a lever, and presto... powerful hydraulic 
cylinders raise Pole-Master from its carrying position 
and move it to any point within a 190-degree 
operating arc. Seconds later, you're all set to latch 
on to the load with the winch line and hoist away! 

To move the fully-powered Pole-Master under load, 
just flick the control lever again... that's 


all there is to it. 


The detailed story of Pole-Master’s many cost-cutting 


features is yours for the asking. Send for it today! 


~. McCABE-POWERS 
The Series PM-2 Pole-Master : B OoODyY Cc OMPANY 


is shown above on the popular 
Series 800-C Body. Derrick 
sizes for handling 40’, 55’, 
and 70’ poles. Body sizes to 
fit your job needs. 


5900 NO. BROADWAY 625 CEDAR STREET 
SS 1a tah eel 2 





Another reason why 
sh nical EXPECT MORE FROM 
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Guided auger digs straight, clean holes 
in practically any soil... even frozen 
ground and hardpan. Digs as deep as 
9’ 4". Can be used at various angles, too. 








INGENUITY 


has made KE a major builder of dependable power facilities 


Since installation, no unscheduled outages have 
occurred in power plants built by Kaiser Engineers. On 
the contrary, in numerous cases KE-built plants have fed 
power into neighboring systems temporarily “down.” 


Preventing outages, building in reliability that insures 
against service interruption—these are benefits of 
engineering and construction ingenuity as surely as are 
low initial cost, fast completion, and low operating cost. 





Experienced KE engineers can take your power plant 


400,000 kw steam power plant now under idea from conversation through completion; conduct 
construction at Josephtown, Penn., for St. every phase from economic analysis through operator 
Joseph Lead Company, a large American ee 

lead and zinc producer. The new turbo- training. Whether your future power needs are 
generator plant is being designed and built Sp thermal or nuclear, call KE. 
by KE's thermal power plant specialists. " 


KAISER 





ENGINEERS engineers—contractors 


Contracting since 1914 


Baar Buenos Aires, Calcutta, Dusseldorf, Montreal, Rio de Janeiro, Sydney, Tokyo 





Division of Henry J. Kaiser Company * Oakland 12, California » New York, Pittsburgh, Washington, D.C., 
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Progress begins in the mind—in the perception and 
appreciation of new ideas. In the past the ideas that 
sparked progress too often had to wait on the random 
interest of genius. Today more and more new ideas come 
from men trained to an awareness of that which is yet 
to be accomplished. 

At Bell Laboratories, communications science is 
entering upon its most challenging era in history. As 
never before, progress will depend upon men who have 
acquired the special training needed to think creatively 
in this exciting field. 

Bell Laboratories provides the young college grad- 
uate with unique opportunities to develop his creative 


BELL TELEPHONE LABORATORIES a 


Where does progress begin? 





Kendall Preston Jr., S.M. in engineering from Harvard University .. . 
graduate of the Laboratories’ Communications Development Training Program. 


abilities. During his first two years, he spends two or 
three days a week as part of his job, taking postgraduate 
courses in basic mathematics, physics and electronics. 
This he does at a graduate study center which has been 
established at the Laboratories by New York University. 
As he gathers a broad fundamental knowledge which will 
enable him to tackle every type of communications prob- 
lem, he also gathers credits toward advanced degrees. To 
round out his education, he spends a third year on special 
phases of communications technology. 


By helping scientists and engineers to reach their top 
development, Bell Laboratories has helped to make your 
telephone system the world’s best—and will keep it so. 


\ 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT QW HA 
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Primary Interrupter Switch 
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TRANSFORMERS BUILT ON FRESH IDEAS 


SECONDARY UNIT SUBSTATIONS 


dependable performance, 


New des 
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Look what I-T-E gives you now in unit substations: 
transformers designed fresh from the ground up... 
incorporating developments based on the most up-to- 
the-minute transformer technology. 


This fresh approach to transformer design and con- 
struction has produced remarkable new gains in trans- 
former performance: greater dependability, stronger 
construction, more effective use of materials, 
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Coils stay put. Double jackscrews in combina- 
tion with tie rods between upper and lower core 
clamps hold coils rigidly in place, even under 
severest short circuit stress. 


Brute strength secondaries. A fresh approach 
to high current secondaries for dry type trans- 
formers is this coil formed from solid copper 
bus. This unique design embodies great struc- 
tural strength, and high conductivity. 


Only I-T-E offers you unit substations completely engi- 
neered and built in a single plant... insuring coordi- 
nated engineering, easier ordering, simultaneous delivery 
of all elements, simpler installation, and a single, 
dependable name in back of them. Write for complete 
details. Switchgear Division, I-T-E Circuit Breaker 
Company, 19th & Hamilton Sts., Philadelphia 30, Pa. In 
Canada: Eastern Power Devices Ltd., Port Credit, Ont. 


I-T-E CIRCUIT BREAKER COMPANY 


PHILADELPHIA, PENNSYLVANIA 





BEd ou have a cable problem... 


—and want Kerite insulation for a special application 
or unusual condition, you have only to lift the 
phone. Kerite specialists can show you cables for 
a wide variety of end uses and conditions. 

Each combines Kerite insulation with outer cover- 
ings of the most advanced material and engineering. 
Each provides maximum service reliability and 


economy. And each has been proved on actual jobs. 
As cable experts will confirm, no other cable can 
match this record of performance. We believe you 
will be impressed by the evidence. 
Our headquarters is at 30 Church St., New York 7. 
Branches are in Ardmore, Pa., Boston, Cleveland, 
Chicago, Houston, San Francisco, Glendale, Cal. 


KERITE CABLE 


te The KERITE That trakes The clifference 4 


wo 10 Pee, ty 


1 
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A Responsibility to Stockholders 


Analysis of Boiler 


Editorial Comment 


MARCH 31, 1958 


We recently pointed out that the utilities may be a little too aggressive in seek- 
ing lower prices for electrical equipment. We simply said that if carried to the 
extremes of a “white sale” such maneuvers would be very unhealthy and quite 
harmful to the industry. The response to this editorial has been very encouraging 
but we must admit that purchasing agents have not showered us with praise. 

One interesting response came from a manufacturer who said, “I believe the 
manufacturers also have a definite responsibility to use better judgment in their 
day-to-day operations and that each manufacturer should assume his responsi- 
bility to his stockholders to sell his equipment at prices showing a fair return”. 

Of course the stockholders will agree with this. And in a free enterprise 
economy this is the way everybody should feel. 


Feed Pump Drives Needed 


Today’s battle with rising costs is focusing a lot of attention on boiler feed 
pump drives, particularly those associated with large generating units. Changes 
in practices are being proposed that involve a variety of combinations of motors 
and turbines. Some of these were discussed in our March 17 issue. 

The situation that prevails is clearly reflected in a survey of proposals for 
nearly 30 new units of 200 Mw and larger. It reveals a bewildering variety of 
feed pump arrangements that virtually defies any attempt to trace a trend. 

The feasible combinations are many. One consulting engineer, for instance, 
admits evaluating over 100 schemes before settling on the design for one new 
station. Multiply this case by the dozens of large units contemplated today and 
the industry faces a staggering volume of engineering analysis. 

Much of the confusion that prevails can be resolved by a penetrating industry- 
wide analysis of the feasible combinations of feed pumps and drives in terms 
of investment cost, station net heat rate, operating reliability and maintenance. 

Certainly the potential savings from avoiding duplication of efforts are alone 
worth considering. 


An Opportunity for Better Public Understanding 


Electric utilities are doing a commendable job in helping the nation acceler- 
ate its science-engineering programs particularly in fostering scholarships and 
fellowships. These are inherently long-range programs, however. The question 
is whether the companies could not move toward a more immediate “catch up”. 
The evidence coming out of technical and educational forums is that the public 
is alert, receptive and even eager to understand the problem and to contribute 
something toward its solution. In other words, the climate is unusually favorable 
today for explaining science to the lay public. 

Here is where the utilities have a unique opportunity. They reach the home, 
parents and children alike, in a way hardly equalled by any other agency. The 
home today is alive and throbbing with electrical devices that are appreciated 
for their worth but not at all for their foundation and functioning. At very little 
expense the history of the pioneers, the meaning of their discoveries, the evolu- 
tion of the electrical arts and the cultivation of nuclear science could be trans- 
lated to simple language to enhance the appreciation of science. Working in 
parallel the communication industry could deal similarly with radio, radar and 
television carrying the message down to the same grass roots. 
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SIGN OF JOB AHEAD came early March 20 in Merchantville, N. J., where phone 
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lines bore the brunt of snow snag. Electric outages hit 525,000 in state 
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MOVING MEN, MATERIALS over clogged 
roads slowed repairs. Pennsylvania 


Teamwork Tempers a Storm That Out 


© Mutual aid plans bring restoration to about 1.6 million blacked-out 
customers in Northeast. At least 3,000 linemen from neighboring states 
join crews and office workers of crippled systems on 24-hour duty 


® Disruption of high-voltage ties brings some construction reappraisals; 
raises bugaboo of underground lines. Area still faces flood threat 


It began Wednesday night, the 
meteorologists said, with the forma- 
tion of a coastal low. The air mass 
offshore was warm and moisture 
laden; the one inshore, below freez- 
ing. As they opposed each other the 
next day—March 20—the snow 
storm extended from northern Vir- 
ginia to central Maine and from 
western Pennsylvania to hundreds 
of miles into the Atlantic. 

For electric utilities in the path of 
the storm, the moist snow brought 
down 20 110 to 220-kv transmis- 
sion lines, played havoc with dis- 
tribution networks, and clogged most 
traffic arteries. For the hardest hit 
systems the damage exceeded Hur- 
ricane Hazel’s rude sweep of the 
East in 1954. 

About 1.6-million customers were 
without electric service in the North- 
east for periods of from a few hours 
to six days. 

Despite train and plane delays, 
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emergency help quickly reached 
stricken areas. The mutual assist- 
ance planning that evolved during 
the hurricanes of the early Fifties 
helped in restoring the majority of 
darkened homes within a day or two 
of the storm. 

About 3,000 linemen pitched in 
with local utility crews and all able- 
bodied office workers to patch up 
devastated networks. The ’round- 
the-clock service of the crews won 
high praise from top management. 

Flood warnings from the U. S. 
Weather Bureau stations in Boston, 
Albany and in Harrisburg, Pa., fol- 
lowed the snow. A light rain cov- 
ered much of the region last Wednes- 
day and lowland flooding was 
reported in southern Pennsylvania. 
Heavy, warm rain would bring “very 
high” flood potential, the bureau 
said, for the storm-stricken area. 

Here’s how the snow snarled in- 
dividual companies: 


Philadelphia Electric—Described 
as “the worst ever,” the storm caused 
about 400,000 interruptions, mostly 
in suburban areas where roads re- 
mained impassable through the 
weekend. More than six major in- 
terruptions occurred on 220-kv lines 
of the system. By last Tuesday, some 
11,000 customers in areas requiring 
major reconstruction were without 
service. 

The company used six helicopters 
to haul men, materials, and poles to 
inaccessible districts. Outside help 
included 929 linemen from Con- 
necticut Power & Light, Toledo 
Edison, Cleveland Electric Ilumi- 
nating, Dayton Power & Light, West 
Penn Power, Georgia Power, Con- 
sumers Power, Consolidated Edison, 
and Carolina Power & Light. 

Two days after the storm hit, the 
Philadelphia Enquirer’s lead edito- 
rial said, “Hurricanes and snow- 
storms are not every-day affairs in 
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P&L used helicopter lift after governor 
issued state of “extreme emergency” 


does Hazel 


this area but they are frequent 
enough to demand measures to off- 
set their effects upon something so 
essential as electric power service.” 
It suggested a joint utility-commis- 
sion meeting for solving a problem 
“we should not have to put up 
i ee 


Long Island Lighting—Twenty- 
two transmission lines were down 
during the storm, including one 138 
kv and ten 66 kv. Some 100,000 
customers were blacked out as at 
least 100 primaries snapped from 
the snow’s weight. Aid came from 
Con Edison, which was almost un- 
affected by the storm, Central 
Hudson and Orange & Rockland 
Utilities, Inc. 


Pennsylvania Power & Light— 
Seventy-one crews plus six crews 
from outside contractors by March 
21 had restored all but 30,000 cus- 
tomers of the 205,000 without serv- 
ice on March 20. Towers crumpled 
under the weight of 24 in. of snow 
in the Lancaster Division. PP&L lost 
568 mi. of transmission line of from 
from 66 to 220 kv, including 32 mi : as. 
of 220 kv. Of 4,400 mi of distribu- SS 
tion line out, 1,100 mi were in Lan- ROQUND-THE-CLOCK SHIFTS were the rule for Long Island Lighting men and crews 
caster. By last Monday, 65 mi of working for other hard-hit utilities. Estimates on cost of restoring service and 
distribution and 146 mi of transmis- repairing damage exceeded Hurricane Hazel havoc for many systems 
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street scene in Reading, Pa., was taken early in storm. Later, snow coating on 





conductors built up to 8 in. dia and weighed 31.6 Ib per cubic ft 


sion were still out. Cost of service 
restorations alone is estimated at 
$500,000. 


Baltimore Gas & Electric—A 
radio-TV appeal for men with line 
know-how helped in gathering 253 
crews to repair about 12,090 broken 
service drops in the hard-hit Balti- 
more area. Added to these were 54 
out-of-town crews, 38 contractor 
crews, and 74 of BG&E. More than 
150,000 customers were without 
service at height of the storm. About 
800 poles were damaged and 67 
lines from 4 to 220 kv were out of 
service. “The damage is worse than 
Hurricane Hazel plus any other ma- 
jor storm we’ve had,” said a spokes- 
man. Replacement and repair costs 
may reach $1.25 million. 

When material shortages threat- 
ened on Sunday, March 23, man- 
agers and vice-presidents of suppliers 
pitched in at the utility’s warehouses. 
Some customers parked cars along 
darkened streets and aimed head- 
lights on work areas. One group of 
employees worked 27 hours straight 
on a two circuit, ACSR river cross- 
ing of one mile. It was re-energized 
despite “bird-caged” aluminum that 
bared conductor to the core. Four 
helicopters were used for transmis- 
sion line patrol. 


Metropolitan Edison—“This was 
twice as bad as the 1949 sleet 
storm,” the company said in describ- 
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ing the spring blow as the worst it 
has ever experienced. Three main 
Western Division transmission lines 
were down at one time, but a slim 
tie with Pennsylvania P&L held re- 
duced load requirements. The 230- 
kv backbone of the General Public 
Utilities System was out for short 
periods on March 21-22. A total of 
246,000 customers were out on the 
system; 137,000 were restored with- 
in 24 hours. By last Tuesday, 3,000 
remained without electricity. Met 
Ed had 1,300 men in the field work- 
ing up to 30 hours straight. 





Steps for the Future 

In view of the storm’s effect, 
Atlantic City Electric Co issued 
the following statement: 

“The five power transmis- 
sion lines disrupted are of rigid 
construction and survived all 


previous storms and hurri- 
canes. 

“Up to this time our trans- 
mission system has been ade- 
quate for weather conditions 
experienced in this area, but 
this storm exceeded all records. 
If it is indicated that the 
weather pattern is changing 
here, we will immediately take 
steps to meet these new condi- 


tions.” 
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Atlantic City Electric—At outage 
peak, 80% of 216,000 customers 
were out. By Monday, 95% of full 
restoration had been attained. Si- 
multaneous faults on five transmis- 
sion lines dropped the load of the 
city proper on the Missouri Avenue 
Plant. When frequency sagged and 
boiler drum water level dropped, the 
plant was taken off March 20, leav- 
ing the entire city out. 

Ingenious plant men got a small 
unit rolling, though. A low-pressure 
boiler was just coming up to pres- 
sure as the lines faulted. The men 
fired the boiler with an air driven 
device to rotate chain grate stokers. 
Fortunately, the feed pumps were 
steam driven. With this unit on, the 
plant’s auxiliaries were started and 
full capacity regained. It took four 
hours to get the first unit working 
and six hours to pick up the first 
block of load. 

Wind gusts up to 75 mph were 
registered and snow accumulation 
on wires ranged up to eight and nine 
inches. About 50,000 customers 
were powerless at storm’s height. 


Public Service Electric & Gas— 
About 240,000 customers were out. 
mostly in the Camden and Trenton, 
N. J., areas. By Monday, all but 
8,000 were back in service. Big fac- 
tor in the outages was a one-hour 
loss of a large switching station. 
System repair cost is estimated at 
$1.75 million. PS had about 1,500 
men in the field. Help was extended 
by Connecticut P&L, Central Hud- 
son, and Hartford Electric Light. 

The switching station went out 
when three 132-kv lines faulted due 
to excessive sag and breakage of 
ground wires. “Trouble like this was 
never experienced before” on steel 
towers, a spokesman said. 


Jersey Central Power & Light— 
Maximum number of interruptions 
hit 160,000 for this utility serving 
240,000 customers. Broken conduc- 
tors caused most of the faults on 
69-kv lines. As much as 10 in. of 
wet snow stacked up on cross arms. 
All but 2,200 customers were back 
in service by last Monday afternoon. 
Utilities in West Virginia and Con- 
necticut sent help. 


Delaware Power & Light—A 
three-fold increase in line crews re- 
stored service to most of the 35,000 
customers blacked out by March 24. 
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Men from other utilities and con- 
tractors’ crews helped repair broken 
static wires on 138 kv and lower 
transmission and broken distribu- 
tion drops. Distribution trouble was 
felt most in northern Delaware and 
Maryland. Damage repair cost may 
run as high as $400,000 compared 
with $250,000 clean-up bill caused 
by Hurricane Hazel. 


Potomac Electric Power—High 
winds and a soggy 16-in. snow 
caused 30,000 failures out of 337,- 
000 customers served. About 30,- 
000 calls reported outages during 
the first 24 hours. Its entire 500- 
man field crews and a 200-man office 
force restored all but 1,000 homes 
by Sunday, March 23. 


Southern Maryland Co-op—En- 
tire system went out when both main 
transmission lines from PEPCO 
went down. All but 800 of 20,000 
homes were restored within 24 
hours. 


New England Electric System— 
Winds up to 70 mph and heavy 
snow brought blackouts for 15% of 
800,000 customers. Most of service 
was back to normal on March 22, 
due mainly to shifting system com- 
panies’ line personnel. Transmission 
lines operated normally. 


Boston Edison—About 10% of 
460,000 customers had interruptions 
for varying lengths of time. Subur- 
ban distribution circuits, largely 4 
kv, bore the brunt of the storm be- 
cause of felled tree limbs. Boston 
proper had normal service. 


Virginia Electric & Power—Out- 
ages hit about 50,000 customers, or 
about one-half the company’s total. 
More than 1,000 lines were down. 
“Several thousand” remained out 
four days after the storm began, the 
company said. A work force of 350 
men was bolstered by office workers 
and crews from other divisions. 


One contrite VEPCO customer, a 
woman whose power had been dis- 
rupted by the storm along with the 
rest of her neighborhood, called the 
company’s office pleading that her 
electricity be turned back on. She 
promised that her check for $22 for 
an overdue electric bill would be 
paid promptly. 


EE! Plans All-Electric Push 


Program would be a ‘dynamic’ sales promotion. Members 
would pay at least 10¢ per meter on voluntary basis 


The Commercial Division Execu- 
tive Committee of Edison Electric 
Institute approved recommendations 
from its special task force committee 
that EEI take responsibility for lead- 
ership for a new hard-hitting industry 
sales promotion program, according 
to G. W. Ousler, vice president in 
charge of sales, Duquesne Light Co, 
and chairman of the task committee. 

The program, which must go to 
the EEI board for final approval, 
will be aimed at selling electricity 
for all-electric living. Pending board 
approval, probably in June, the pro- 
gram will get underway in January, 
1959. 

Ousler envisions the budget ini- 
tially at between $2 and $2.5 mil- 
lion. Assessments will be from par- 
ticipating utilities on a voluntary 
basis, but no final details have been 
worked out as yet. Plans also call 
for inviting manufacturers and other 
trade allies to integrate advertising 
and promotion with this new na- 
tional program. 

Commercial Division Executive 
Committee approved these seven 
recommendations: 

1. There is a need for a hard- 
hitting, integrated national industry 
sales promotion program to sell elec- 
tricity and sell it to the exclusion 
of any other method of living. 

2. EEI should assume dynamic 
leadership of an industry sales pro- 
motion program and, therefore, 
should sponsor, administer, and 
finance it. 

3. Trade allies will be approached 
and requested to integrate their na- 
tional advertising. 

4. All present and future activi- 
ties of the commercial committee di- 
rected to the residential and farm 
markets be integrated with this par- 
ticular program. 

5. The Policy Committee, at the 
vice-presidential level be set up to 
develop basic policies for carrying 
on this activity and be the final word 
in control of its administration. 

6. The commercial staff of EEI 
be expanded in size to actively carry 
on this activity. 
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7. This national EEI basic pro- 
gram be financed on a voluntary 
basis by those members who wish to 
participate without any charge to 
the non-participating member. The 
assessment against the participating 
member would not be less than 10¢ 
per meter. 

Fuller, Smith & Ross have been 
selected by the commercial commit- 
tee to develop this program. Ousler 
emphasized that EEI is not planning 
to take over Live Better Electrically. 

“Our plan contemplates the de- 
velopment of a basic sales promotion 
program to sell electricity or the all- 
electric way of living and sell it to 
the exclusion of any other method 
of living,” he said. 

General Electric Co presumably 
will eliminate its program eventually 
and integrate its national advertising 
with the new program. 

“I think this report is prima-facie 
evidence that the utility industry has 
plans for dynamic leadership. We 
are ready to assume this responsibil- 
ity and conduct a core program, 
subject, of course, to the approval of 
the board of directors of EEI. 


Idaho Power Gets OK on 
Hells Canyon Financing 


The Federal Power Commission 
last week cleared the way for the 
sale of $20 million in Idaho Power 
Co securities to finance further Hells 
Canyon construction. Authorization 
by the FPC squelched the protest of 
Oregon’s Public Service Commis- 
sioner, who earlier had denied the 
company’s application for financing. 

The issue will consist of $10 mil- 
lion first mortgage bonds and $10 
million sinking fund debentures. 

The FPC action reaffirmed a 1955 
decision to let Idaho Power go ahead 
on its Hells Canyon dams. There 
were no “additional facts or circum- 
stances” in the protest, the FPC said, 
to warrant any change in prior find- 
ings and conclusions. 
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The Washington Wire 


Cost-of-Service Criteria Upheld 


FPC’s authority to fix rates based on service costs—not on 
value to buyer—upheld by U. S. Supreme Court 


The U. S. Supreme Court has, in 
effect, upheld the authority of the 
Federal Power Commission to lower 
power rates negotiated on the basis 
of the cost of the service. 

The high court refused to consider 
appeals by two powér companies 
and the South Carolina Public Serv- 
ice Commission from a lower court 
ruling in favor of FPC on the issue. 
The companies, South Carolina Gen- 
erating Co and Georgia Power Co, 
argued the commission could lower 
rates established by arms-length ne- 
gotiation only after considering the 
value of service to the buyer and 
after a finding that rates were so 
high as to impair the buyer’s ability 
to serve its customers. 


The rates in issue were established 
in a 1954 contract with Georgia 
Power the buyer and South Carolina 
Generating the supplier. The rates 
took into consideration the fact that 
the contract made available new 
power for Georgia Power’s require- 
ments and saved it the expense of 
making a plant expansion of its own 
to serve its Georgia customers. South 
Carolina Generating, a subsidiary 
of South Carolina Electric & Gas Co, 
began operation of a new plant in 
1954 two miles away from the site 
originally intended by Georgia 
Power for its new plant. 

FPC ordered the rates reduced by 
about $252,000 a year, finding this 
amount in excess of the cost of the 


Atomic Progress 


Argonne Boiling Water Reactor 
reached 61,700 kw of heat March 
20. The reactor was designed for 20 
Mwi(t). Engineers are considering 
putting more fuel in the core to up 
power production even more. 


Legal liability of private British 
reactor operators would be set at 
$14 million maximum under recent 
legislative proposal. There is one 
private project, a research one, un- 
derway in Britain. 


Two units will develop 800 Mw 
in General Electric Co Ltd’s next 
A-plant according to GE’s manag- 
ing director in London, A. L. G. 
Lindley. It’s likely Britain’s 6,000 
Mw nuclear program could be met 
with half the plants one thought 
necessary, he said. 


A reactor was refuelled in action 
by Canadian atomic scientists at 
Chalk River, 125 mi NW of Ottawa. 
This marked the first time a reactor 
in the western world has been suc- 
cessfully refuelled without shutdown. 
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service provided after allowing a rea- 
sonable return to South Carolina 
Generating on the money invested. 

In opposing review of the lower 
court’s ruling the government told 
Supreme Court justices the proce- 
dure proposed by the utilities for 
making a reduction in rates actually 
would leave electric rates “immune 
from regulation.” 


Ike Urges Co-op Spending 
of $740 Million in Loans 


President Eisenhower has urged 
rural cooperatives to start spending 
some $740 million in Rural Electric 
Administration electric and _tele- 
phone loans which have been ap- 
proved, but not picked up yet. 

Rural co-op backers will seize 
this to bury for this year the Admin- 
istration’s plea to bring private 
financing into the REA picture, say 
Washington observers. 





View of Things to Come in Nebraska 


First drawing of Consumers Public Power District’s 75-Mw (electric) 
atomic plant went on display in Chicago for an exhibit in the 1958 Nuclear 
Congress. The sodium-cooled, graphite-moderated reactor plant will be 
built by Atomics International, a division of North American Aviation, Inc. 
Building in the right foreground contains the nuclear plant; the center 
structure is for the conventional steam generating facility. Full operation 


is expected in 1962. 
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Stresses Engineering, Operations Planning 


APPA speaker tells Chattanooga workshop such planning 
improves a company’s financial position and sales program 


Nowhere is planning more impor- 
tant in an electric utility than in en- 
gineering and operations, S. R. 
Finley, Chattanooga Electric Power 
Board, recently told the American 
Public Power Association at Chat- 
tanooga, Tenn. Efficient, forward- 
looking practices, he told the asso- 
ciation’s Engineering & Operation 
workshop, improve a company’s 
financial position and aid sales pro- 
grams. 

J. O. Blew, Forest Products Labo- 
ratory, U. S. Agriculture Depart- 
ment, suggested the following ways 
of prolonging pole life: 

1. Preservatives of coal-tar creo- 
sote fortified with pentachlorophenol 
are effective against a wider variety 
of decay fungi than either preserva- 
tive alone. This was proved by 
tests. 

2. Poles should be stored verti- 
cally for long periods to reduce 
checking and exposure of the un- 
penetrated heartwood. When hori- 
zontal storage is necessary, a cover- 
ing helps protect poles from sun 
and weather. 

3. All well-treated poles should 
be inspected within the first 13 to 
14 years. Poles and preservatives 
of less certain value should be spot- 
checked within five years of installa- 
tion. 

4. Effective life of supplemental 
treatments at the groundline is not 
definitely known, and, it is recom- 
mended that they be renewed at 
seven to eight year intervals. 


Frequencies Available 


Electric utilities may now use as- 
signed mobile radio frequencies 
above 25 Mc for one-way signal- 
ling to indicate line outages, said 
G. W. Carlson, Consumers Public 
Power District, Lincoln, Neb. Ac- 
cording to amended FCC Power 
Radio Service Rules, a transmitter, 
for a particular failure, is limited to 
five transmissions of up to 3 sec 
each, no two commencing in the 
same minute. Moreover, special code 
must be used to identify a trans- 
mitter, and the plate power input 
to the final radio frequency stage 
of any transmitter is limited to 50 w. 


Banked secondaries with fuses, 
secondary breakers, and CSPB 
transformers are justified in fast- 
growing residential areas, said B. G. 
Adkins, Electric Department, Dan- 
ville, Va. They improve voltage 
regulation, continuity of service, and 
operating conditions at a lower capi- 
tal investment. Transformers can be 
banked with a spacing of about 
600 ft when the area is built up. 

Adkins said that regulations were 
set up to minimize complaints from 
voltage fluctuations caused by start- 
ing room coolers. Motors 4% hp and 
larger are served at 230 v, but 4%-hp 
motors can be served at 115 v when 
they are on separate circuits. Ex- 
perience with these regulations has 
been good, and dealers and contrac- 
tors have been very cooperative. 

In considering future and present 
Diesel-engine generating plants, 
engineers should examine the re- 
covery of heat from the exhaust, as 
its utilization in an 18,630-kw plant 
cuts costs, said J. B. Sims, Board 
of Public Works, Grand Haven, 
Mich. 


Advises on Controls 


Waste heat boilers of extended 
surface tube design were installed 
on 10,400 kw of the capacity. In 
addition to heating fuel oil with 
steam before centrifuging and in- 
jection into cylinders, the boilers 
heat the Diesel plant building, an 
emergency steam plant building, a 
city water filtration plant, and a 
16,800-sq-ft service center. 

Design and operation of any fa- 
cility should always take into con- 
sideration the safety aspects, de- 
clared F. John Albi, Seattle City 
Light. Safety is every individual’s 
responsibility. 

Safety programs, he said, should 
include a safety staff, supervisory 
and employee training, physical 
examinations, plant inspections, ac- 
cident investigations, safety com- 
mittees and regular meetings, sugges- 
tion systems, rules, bulletins, films, 
Statistical data, human relations, 
and many different training lessons. 

W. S. Bloor, Leeds & Northrup 
Co, advised that the following fac- 
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tors, be considered in examining 
control systems for coordination of 
several generating plants: 

1. The supplementary controller 
should re-allocate the accommoda- 
tion of load established by gover- 
nors, which match generation to 
load. Tie-line control acts to re- 
allocate generators and plants for 
optimum economy. 

2. Re-allocation should be in co- 
operation with governors—not in 
opposition. 

3. Supplementary controls should 
be inherently stable. 

4. Enough control channels 
should be provided to insure sound 
control execution without sacrificing 
performance. 

5. Sufficient generation should be 
controlled to handle normal and 
unusual load changes. 

6. Controls should help dis- 
patchers do a better job by simpli- 
fying the problem. 

Managing and directing through 
operating teams improves the bosses, 
operations, performance of em- 
ployees, and profits, said E. C. 
Bruner, Rogers, Slade & Hill. 
These teams can be made up of any 
group of men who contact each 
other during normal routine, and 
need not be from the same echelon 
or departments. 


Rate Discrimination Charge 
Scored by Pacific P&L 


Pacific Power & Light Co has 
been served with a complaint alleg- 
ing “unjust discrimination in charges 
for service” and “undue preference” 
among water and electric customers 
in competing with Springfield (Ore.) 
Municipal Electric System. A pub- 
lic hearing will be set this month. 

The complaint was brought by 
Oregon Public Utilities Commis- 
sioner Howard Morgan. PP&L 
Pres Paul B. McKee pointed out that 
Morgan has no authority to investi- 
gate rates and practices of the un- 
regulated municipal system. McKee 
also said the Springfield system has 
been “doing everything it can to 
destroy our business in order to sup- 
port its own wasteful duplication of 
power lines.” 
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Experiments completed recently by Armour Research 
Foundation provide information fundamental to the 
preparation of an industry performance specification 
for aluminum connectors. The studies were sponsored 
by Edison Electric Institute and had the cooperation 
of aluminum conductor and connection device manu- 
facturers. 

The data obtained have been put to use already in 
the testing and design of connectors and will be com- 
bined with the experience of manufacturers and users 
in establishing performance requirements. Such 
requirements are expected to be classified according to 
duty and exposure with ratings for heavy, normal, and 
light duty. 

Many millions of aluminum connections have proved 
trouble-free during long periods of severe service. But 
growing acceptance of bolted connectors for aluminum 
in distribution service and the potential seriousness of 
trouble call for study. A survey of troubles in the 
use of connectors and laboratory examination of sample 
connectors that had failed in service, because of either 
design or installation, suggested a possible mechanism 
of failure and served as background for further tests. 


Simple Connector Used in Tests 


The Armour investigation revolved around a simple 
connector for which a variety of operating conditions 
could be simulated. It consisted of two flat plates, 1% 
in. square, clamped to the conductor in an arrange- 
ment which included bolt-strain gauges and thermo- 
couples for measuring clamping pressure and internal 
temperatures. Contact voltage was read on an oscil- 
loscope. 

Test stands accommodated several sections of con- 
ductor at a set value of tension. Measurements were 
taken periodically during heating and cooling cycles. 
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Tests Point to 


Experiments at Armour develop information 
fundamental to preparation of industry 
performance specifications for Al fittings 


FRANK E. SANFORD, Commonwealth Associates Inc, Jackson, 
Mich., Chairman, Edison Electric Institute Task Force on Alu- 
minum Conductor Fittings, and 


JAMES |. FISHER, Associate Metallurgist, 
Foundation, Chicago, Ill. 


Armour Research 


4 LABORATORY CONNECTION DEVICE has its parts separated 


to show relationship of the parts to each other in assembly 


Conditions for the heat cycling tests were based on the 
time it takes for the connector to reach steady tem- 
perature and to cool to ambient temperature. In most 
tests on No. 4 solid conductor current was 115 amp 
for a half hour, followed by cooling without current 
flow for a half hour, total test cycle being 1 hr. The 
test cycle would be lengthened for larger conductors. 


Initial Clamping Pressure High 


Standard duration of each test was 400 cycles, but 
some were 1,200 cycles. There were about 250 tests. 
Bolting force values were low compared to those 
obtainable with commercial connectors, but initial 
clamping pressure was high. 

The ease with which a contact can be established on 
a round wire is determined principally by the mechani- 
cal properties of the metal. Aluminum is relatively 
soft, its yield or lateral deformation permitting an 
increase in contact spots or bridges which become 
intimate areas at rather low clamping forces. Many 
experiments have shown the direct relationship of con- 
tact resistance to pressure on the contact area. (EW, 
S. E. Sanford, May 8, 1949, p. 79). 

With perfectly clean surfaces resistance through a 
contact area is theoretically equal to that in a section 
of conductor of the same dimensions. This condition 
is not practically possible. Disruption of surface oxide 
and other nonconducting material is necessary to estab- 
lish a low-resistance contact. 

No failures occurred in tests when contact surfaces 
were cleaned thoroughly. It was necessary to anodize 
(artificially oxidize) contact surfaces to obtain a basic 
and reproducible condition similar to usual field con- 
ditions and with sufficient resistance and temperature 
rise to lead to failure. 

Experiments for studying the effect of initial resist- 
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Aluminum Connector Standards 


ance on a connector brought in findings such as are 
shown in Fig. 6. Connections were tightened to an 
800-Ib clamping force. Differences in surface condi- 
tions included resistances less than 250 up to nearly 
2,000 microhms. Connections having high initial resist- 
ance showed instability in resistance and temperature 
measurements. More and longer tests showed this 
unstable condition to be in the failure zone. 

Relaxation, the normal process of relief of clamping 
stress by creep or plastic flow at low stress of the con- 
ductor metal, starts immediately after installation and 
reduces the initial clamping force for constant tem- 
perature without current flow. Relaxation of the initial 
clamping pressure proceeds much more rapidly with the 
heating effect of current flow. The: reduction in pres- 
sure is a function of temperature. 

The effect of relaxation of the clamping pressure is 
evident in the sharp reduction in pressure during the 
first 50 hr after installation. Relaxation varied in a 
straight-line relationship from about 15% at room 
temperature to 50% at 160F. 

Laboratory results indicate that resistance does not 
increase directly because of the decrease in clamping 
pressure during normal relaxation. But, the decreased 
pressure apparently makes the connection more sensi- 
tive to external influences. At this stage in the antici- 
pated life of a connector design, the most important 
factors appear to be the initial bolting force, initial con- 
tact area, and installed resistance. 


Heat Dissipation Studied 


Throughout its service life, a connector is subjected 
to transient conditions which rarely improve its initial 
condition and can cause deterioration. Temperature 
changes as the load on the line varies, mechanical dis- 
turbances caused by conductor movement and changes 
in tension, electrical transients of fault current, and 
effects of corrosive environment contribute to increased 
contact resistance. 

After initial relaxation the clamping force is relaxed 
further for any increase in contact temperature, reach- 
ing effective mechanical equilibrium corresponding to 
that temperature. The contact temperature is deter- 
mined by the electrical heat input at the contact and 
the ability of the connector to dissipate heat. Heat dis- 
sipation characteristics were studied in experiments in 
which the ambient temperature or the radiation from 
the connector was controlled. Typical results showed 
that either increased radiating surface or reduced oper- 
ating temperature improve performance as related to 
contact resistance. 

The process of relaxation is not reversible on reduc- 
tion of temperature, but any deterioration that follows 
is cumulative. Further change may occur due to the 
difference in thermal expansion of the conductor and 
the connector. Either the initial or later loosening of 
the contact pressure allows air, moisture, and other 
corrosives to encroach on the contact area and corrode 
it, thus increasing electrical resistance. 

Corrosive atmosphere introduces an additional haz- 
ard in the life of a connection. The effects of corrosion 
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DISTRIBUTION—Testing 


LONGITUDINAL SECTION of aluminum-to-aluminum connec- 
tion shows damage where connector and conductor touch 
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FIG 1—SURFACE CONDITIONS were varied for different 
initial contact resistances. Surfaces were artificially oxidized 
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FIG 2—CURVES, established by measurement of clamping 
force, show that relaxation occurs at room temperature 
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are similar to other conditions causing instability at 
the contact surface, and deterioration may be greatly 
accelerated. 

Several experiments demonstrated that salt-fog dam- 
age to the contact is minimized by a low installed 
contact resistance. Accordingly part of the practical 
solution of the corrosion problem appears to be instal- 
lation of a contact of minimum resistance. Use of a 
larger connector for heavier duty than would be applied 
in other environments, may help. A compound excluding 
contaminants from the contact is an added precaution. 

Establishment of a low-resistance contact depends 
largely upon disruption of surface films. Clean contact 
surfaces are essential. Several experiments showed that 
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FIG 3—CONNECTIONS were heavily insulated and tempera- 
ture above normal in tests to establish a failure boundary 
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shape and preparation of the connector contact surface 
may contribute to disrupting surface films. 

In the application of the fundamental principles to 
the design of connectors for stranded conductor, atten- 
tion to the relative values of length and bolting force 
is essential. The design of the contact surface of the 
connector must equalize current flow among the strands 
to minimize the possibility of arcing and failure under 
fault currents. 

Experimental results indicate that contact deteriora- 
tion accelerates when voltage drop across the contact 
reaches 0.1 v. Beyond this point voltage drop measure- 
ments often became erratic. A contact voltage drop 
of 0.1 corresponds to the softening-point temperature 
of aluminum. The contact loses mechanical strength 
and becomes unstable. 

Melting temperatures occur when the voltage drop 
across the contact. reaches 0.27 v. These may be 
reached as a result of increased resistance due to 
deterioration or may occur suddenly during a high 
transient or fault current through the connection. 

Some tests indicate distortion in the shape of the 
sine wave of the voltage across a failing contact. It 
appears that this distortion can be related to the 
heating and cooling characteristics of the conducting 
elements or bridges of the contact. 

Failure is not inevitable with a deteriorated condi- 
tion or loosened connection. Many connections 
removed from service and examined in the laboratory 
had oxidized surfaces and very low contact pressures 
and yet had not suffered damage readily apparent. 
Under conditions of light electrical loads, rural atmos- 
phere, and the absence of fault currents, such connec- 
tions might continue to perform satisfactorily for years. 

(Continued on page 92) 
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FIG 4—TESTS at high ambient temperatures show influence 
of heat loss on deterioration of the aluminum connections 
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FIG 1—AVERAGE NET GENERATION in megawatts is shown 
for period beginning March 1957 through last January, dur- 


GENERATION—Testing 
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ing which Philo Unit 6 was in initial operation as this coun- 
try’s first commercial supercritical-pressure generating unit 
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Philo 6 Completes Year's Operation 


First commercial supercritical machine oper- 
ates successfully and proves its versatility 


T. T. FRANKENBERG, Division Head, A. G. LLOYD, Staff Engi- 
neer, E. B. MORRIS, Chemical Section Head, Mechanical Engi- 
neering Division, American Gas & Electric Service Corp, New 
York, N. Y. 


Philo Unit 6, the country’s first commercial super- 
critical generation unit (A New Power Generation 
Milestone, Philip Sporn, EW, June 29, 1953, pp 72-76; 
First Commercial Supercritical Pressure Steam-Electric 
Generating Unit for Philo Plant, S. N. Fiala, Trans 
ASME, Feb. 1957, pp 389-407.) completed one year 
of operation on March 20. Despite its advanced design, 
the unit, it was found, handles easily and is extremely 
versatile. Problems encountered have been either re- 
solved or are well on the way to solution. Accordingly. 
the project fulfills its purpose, and much has been 
learned from its operation that has been applied to 
450-Mw units now under construction. 

The numerous shutdowns proved beneficial, both 
in training of operators and in affording opportunity 
for evaluating the unit’s operating characteristics. Most 
components substantially equalled design values for effi- 
ciency. Heat rate tests, conducted last July, are summar- 
ized in the table. Their results representing an average 
of two full-load tests corrected to design steam and back- 
pressure conditions, compared with predicted design 
values. 

The lack of sustained operating periods and fre- 
quent startups made it difficult to obtain a representa- 
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tive average heat rate for the unit, and accordingly only 
test results are reported. The difference in auxiliary 
power is attributable primarily to the feedpump per- 
formance and the higher speed for the steam genera- 
tor’s recirculating gas fans. (First Commercial Super- 
critical Pressure Steam Generator for Philo Plant, W. H. 
Rowand and A. M. Frendberg. Trans ASME, Feb. 
1957, pp 409-416.) 

As the unit represents an essay into an area of no pre- 
vious experience, actual operation must verify the pro- 
posed operating techniques and procedures. Fortu- 
nately, experience confirmed the adequacy of antici- 
pated procedures, and the design’s flexibility was such 
that, in almost all cases, a departure from the pro- 
posed operating procedure required no modification 
of existing equipment. 

Operation during the initial clean-up phase 
revealed some basic requirements of the unit’s once- 


Table I—Heat Rate Test Results 
Summarized 


Predicted 
Design 


7,173 

89.3 

8.3 
8,759 


Test 
Results* 


7,168 
89.44 
10.5 

8,954 


Gross Turbine Heat Rate Btu/Kwhr.... 
Boiler Efficiency, Percent 

Auxiliary Power, Percent 

Net Plant Heat Rate Btu/Kwhr 


* Average of two test runs, corrected to design conditions for 
initial pressure and temperature and turbine back pressure only. 
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through cycle. Foremost was the need for adequate 
filter capacity to avoid fouling the steam generator dur- 
ing periods of high iron concentration in the feed- 
water. These occur during initial cleanup or return 
to service following extended outages. The initial 
operation demonstrated the desirability of isolating 
contaminated drains and filtering them before rein- 
troduction to the main cycle. 

One major procedure, the restarting of a hot turbine 
soon after a tripout, needed proving. This problem is 
unique to this type unit, as the required minimum 
flow (% full load) of the steam generator must be 
handled with adequate coordination of firing to insure 
maximum steam temperature. Only this minimizes the 
much greater cooling encountered in throttling steam 
from high pressure. 

This problem is exemplified by the drop to 610F of 
950F steam at 4,500 psi upon being throttled to no- 
load turbine pressure. On the other hand, 950F steam 
at 2,000 psi drops only to 820F when throttled to the 
same condition. Thus throttling the 4,500-psi steam 
aggravates the shortening tendency of the high-pressure 
rotor which is light in contrast with the weighty turbine 
shell. (First Commercial Supercritical Pressure Steam 
Turbine for Philo Plant, C. W. Elston and R. Sheppard, 
Trans ASME, Feb. 1957, p 417.) 

Steam conditions of 950F and 3,500 psi could be 
readily attained when both turbine and superheater by- 
passes are used in restarting the hot-steam generator. 


Such steam enters the turbine at 710F after throt- 
tling. A hot restart was first attempted with turbine 
temperature of 700 to 750F after the steam seal 
supply had been modified. As this temperature could 
be matched, the restart was very successful with little, 
if any, effect on the high-pressure turbine a 
expansion. 

A second hot restart, a planned tripout with the 
turbine at full temperature, was made last January 3. 
Turbine temperatures were near 950F. The machine 
was brought to speed and loaded quickly, and again 
no appreciable effect on differential expansion was 
noted. Work to date demonstrates that Unit 6 is capable 
of being restarted under any conditions, provided 
procedures are proper. 


Approximates Design Point 


In the light of the industry’s recent experience with 
units having appreciable short-term overload capability, 
it may be instructive to point out that supercritical units 
are less likely to exhibit this characteristic. Such over- 
load capability usually derives from engineering and 
design margins. High feed-water pressures make it 
desirable to reduce excessive margin in feed-pump 
design to help the economics of the high-pressure heat- 
ers, feed piping, and pump drive. Even were full 
conventional margins retained for a supercritical unit, 
the steeper slope of the system resistance curve for the 
once-through steam would insure that its intersection 
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FIG 2—HIGH-PRESSURE TURBINE experienced no appreci- 
able differential expansion when, at temperatures in order 
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of 950F, it was brought to speed and quickly loaded for the 
second hot restart, a planned tripout at full temperature 
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FIG 3—THROTITLED to no-load turbine pressure, 950F steam 


at 2,000 psi drops to 820F; 950F steam at 4,500 psi to 610F 


with the head-capacity curve of the feed pumps would 
not be far beyond the design point. 

Work was completed on enough of the project by 
late September 1956 to permit circulating water 
through the primary steam cycle piping system, 
through the turbine bypass valves and flash tanks to the 
condenser. This action to flush out the cycle was followed 
by chemical cleaning of the steam generator, condensate 
cycle, and condenser. Condensate was then recirculated 
through this cycle to obtain the maximum cleanliness 
before the steam generator was fired. Filters removed 
suspended iron oxide rinsed from the cycle, and demin- 
eralizers were used later to reduce the total solids in the 
feedwater. Only the low-pressure constant-speed feed 
pumps were used, these developing heads in the order 
of 2,800 psi. Within hours after starting, high-frequency 
vibration and serious erosion occurred in the turbine 
bypass valves. Similar erosion difficulties were expe- 
rienced with the superheater and steam generator inlet 
bypass valves when high-pressure cold water was 
throttled across them. 

The steam generator was first oil-fired for low-tem- 
perature cleanup of the cycle on November 19, 1956. 
Coal firing began December 19, when iron concentra- 
tion in the feedwater had been reduced to allow firing 
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FIG 4—RESISTANCE CURVE of once-through steam genera- 
tor hits feedpump head-capacity curve near design point 


to 900F. The generator was put in parallel for the first 
time on March 20, 1957. Thus there had been five 
months of operation of all other equipment which was 
remarkably free of those urgencies usually associated 
with a unit startup. This sequence afforded an excellent 
shakedown and gave operating personnel experience 
with this new cycle. 


Deposition Bench Mark Set 


Steam generator operation has revealed no problems 
arising from supercritical pressure. A second cleaning 
with citric acid late in December established a new 
bench mark from which deposition can be observed dur- 
ing normal operation. Slag-blowing equipment proved 
adequate for handling accumulations on the platen 
superheater elements. The gas recirculating fans showed 
only insignificant wear during the year. Nor have any 
difficulties arisen from the supercritical features of the 
turbine. Cracking of the babbitt and the steel shells of 
both bearings of the high-pressure turbine were noted. 
These components have been redesigned successfully. 

Stop and control valve stems on the supercritical tur- 
bine are cleaned in much the same way as those on 
turbines at 1,050F. There have been indications of large 
temperature differentials across the walls of the main 
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stop valves, and calculations point to high stresses on the 
inner surfaces. Yet no body cracks were found.. But 
the integral stellite seats on both valves were cracked 
extensively. Fortunately no crack extended into the 
base metal. Operation of the generator has been with- 
out incident. 

Discovery of serious erosion in the bypass system 
upon recirculation of cold water led to further observa- 
tions. As fluid temperature rose above 250F and flash- 
ing occurred across the valves, the noise associated with 
high-pressure drop abated. Several later inspections of 
the valves showed that the erosion potential is a function 
of noise level. 


Eroded Sections Redesigned 


Eroded sections were redesigned to eliminate sharp 
changes in contour where erosion had been most severe, 
and stellite was employed over a wider area on surfaces 
subject to impingement. Subsequent operation has been 
entirely successful, this system actually experiencing far 
more service than it would have in several normal years. 
Possibly no other feature of a supercritical pressure 
unit poses such unique problems for the designer as 
those in the bypass system. It is the area in which: 

1. The conventional plant has provided no ex- 
perience. 

2. A major flow of energy must be dissipated without 
harm to equipment. 

3. A wide range of temperature, pressure, and spe- 
cific volume are encountered. 

4. The plant designer must find steam sources essen- 
tial for placing other equipment in service. 

The design must meet these needs concurrently or 
sequentially during steady-state and transient condi- 
tions, while conforming to the vital requirements of both 
steam generator and turbine. 


Flash Tanks Operate Quietly 


The two flash tanks, one at 150 psi and the other at 
slightly above condenser pressure, have operated suc- 
cessfully for longer than 2,000 hr. Only the high-pres- 
sure tank supplying turbine sealing steam on a cold 
start required a design change. Steam scrubbers were 
added to assure adequate moisture separation. The tanks 
have operated quietly over their entire temperature 
range. The equipment’s overall design and relation to 
the cycle have proved reliable and versatile. 

Since initial operation, the turbine seal steam supply 
has undergone two design changes. The first moved the 
supply from the inlet of the high-pressure flash tank 
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Table Il—Original Feedwater Specification 
and Typical Average Values for 20-Day 


Oe 


; Operation 

: Typical 

: Specification Operation 

= Total dissolved sclids.... . 500 parts per 150 ppb 

E billion (max.) 

5 Glen {8Od.............. 20 ppb max. 16 ppb 

S| EE 6 64:50 .0.050 10 ppb max. 7 ppb 

= Copper (Cu)..... Btu. Fe 10 ppb max. 8 ppb 
Dissolved oxygen (O.).......... 5 ppb max. 3 ppb 
EE Riis 5 crtdceea we.) <.5.555% 9.5t09.6 9.3 109.6 
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ahead of the attemperator, where dry steam was avail- 
able only when superheater outlet temperatures ex- 
ceeded 820F. It was placed at the vapor outlet of the 
high-pressure flash tank. This change allows sealing the 
turbine at superheater outlet temperatures above 400F. 
Thus, turbine temperatures allowing, this change results 
in earlier hotwell deaeration. But it soon became ap- 
parent that this dry-saturated steam was too cold for 
use on a hot turbine shaft, a fact indicated by high- 
pressure turbine rotor differential expansion. 

The second change added a second, hotter source 
downstream of the No. 1 turbine bypass valve and 
ahead of the attemperator. A temperature switch brings 
this source into service automatically at a temperature 
suitable for hot restarting. This system’s operation is 
so interlocked that the higher temperature source comes 
into service automatically when available and trips the 
flash tank source closed. The flash tank source can be 
used again only after a solenoid valve has been reset 
manually. This is not reset until the turbine is again 
ready to be started from a cold condition. Thus, the 
turbine is protected, and the high-temperature seal 
steam source remains available for hot restarting, an 
arrangement proved satisfactory. 


Shell and Rotor Steam Cooled 


A distinctive feature of the Philo supercritical unit is 
the provision for steam cooling of portions of the high- 
pressure turbine shell and rotor. Steam for this service 
is taken from the main steam line and desuperheated to 
about 980F. As any malfunction involves possible 
quenching of the interior turbine parts, every effort was 
made to assure that the attemperator would perform as 
required. 

Accordingly, a three-element system was provided. 
utilizing steam temperature as a primary element, tur- 
bine cam shaft position as a load index, and attemper- 
ating water flow as a feed-back signal. It became 
apparent early that the temperature element response 
alone could control cooling steam temperature. The 
feed-back and load index signals were then removed. 

Simplified control has been highly satisfactory, only 
a single turbine tripout having been initiated from cool- 
ing steam temperature. This occurred when the control 
was put on manual while main steam temperature was 
decreasing during a transient condition. 

The original design of the high-pressure feed pumps 
(Boiler Feed Pumps for Supercritical Pressure, Hans 
Gartmann, Mechanical Engineering, Jan. 1958, pp 
51-54) called for silver-impregnated graphite bushings 
for the shaft seals. The short life of these bushings 
prompted their replacement by labyrinth-type seals 
with larger radial clearance. These were for use pending 
the development of a more effective type. 

Seals, involving injection of relatively cool water from 
the low-pressure pumps, was installed last December. 
These minimize the recirculation of water to the de- 
aerator and the requirements for quenching water that 
must bypass the lower-stage heaters. They have per- 
formed with only one incident caused by a gasket failure. 

Even these seals are not final. During December, the 
manufacturer’s test equipment was moved to Philo for 
development under operating conditions of a completely 
satisfactory seal. 

About three months of operation revealed that the 
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transition zone was closer to the hot end of the steam 
generator than had been expected. It was felt that a 40F 
increase in feedwater temperature would help restore 
it to its designed position. Although the steam generator 
manufacturer has maintained a limit of 525F on feed- 
water temperature during the design stage, fortunately 
means were available for raising it readily to about 
S65F. 

Accordingly, the orifice in the bleed line to the top 
heater was removed. Operation has been at the 40F 
higher temperature since then, except when the heater 
had to be removed to prolong the life of the feed-pump 
bushings. Although the increased feedwater temper- 
ature improves the unit heat rate, it is obtained at the 
expense of about 5-Mw loss in capacity. As the transi- 
tion zone has been found to be less affected by feedwater 
temperature than had been expected, and pump seals 
have been corrected to handle the hotter water, future 
operation will be shifted for either maximum output or 
best efficiency, as system conditions dictate. 

Unit 6 was designed to simplify the control system. 
Normally, feedwater flow is maintained constant by 
feed-pump speed, the turbine-control valve opening 
holding throttle pressure at 4,500 psi. Both feedwater 
flow and throttle pressure are set by a pneumatic de- 
mand signal, originated manually and maintained 
through feed-back signals from flow and pressure trans- 
mitters. 


Steam Temperature Keeps Firing Rate 


The once-through characteristic of a steam generator 
requires positive control of throttle pressure by this 
method. Such control allows steam temperature to be 
maintained directly by firing rate, eliminating the need 
for attemperators or other devices needed when firing 
is varied to hold pressure, as on a drum-type unit. 

The combustion control system, using steam temper- 
ature as a master signal and feedwater flow as an 
anticipating signal, calls for equal changes in the flow of 
air and coal. This arrangement represents a slight 
simplification over the original design, as it makes possi- 
ble the elimination of the “transition zone temperature.” 

Gas samples are taken continuously from each 
cyclone exit and analyzed automatically This sampling 
adjusts the speed of each coal feeder, assuring proper 
excess aid and combustion in each cyclone. It has proved 
wholly satisfactory. 

Reheat temperatures are controlled by proportioning 
the gas flow through the divided convection pass of the 
steam generator. This convection pass contains the 
primary superheater in one half, and the first and second 
reheaters in series in the other. The control selects the 
higher of the two reheater temperatures relative to de- 
sign and adjusts the proportioning dampers to bring 
rated temperature to that reheater. Although it results 
usually in one reheater being slightly cooler than its 
design temperature, this method is equally efficient in 
maintaining the lower and, through attemporation, re- 
ducing the higher temperature. This arrangement simpli- 
fies reheater controls, and operation has revealed the 
whole control system to be simple, fast acting, and 
stable. 

At the inception of the Philo design it was recog- 
nized that a new degree of stringency would have to 
apply to the water chemistry for successful operation 
March 31, 
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FIG 5—DEPOSIT WEIGHTS took this pattern with respect to 
steam generator inlet to beyond the transition zone 


of the plant. Table II gives the original feedwater 
specification, together with typical average values for 
a 20-day operating period. 

Dissolved solids have been well within the prescribed 
limit even from the start of the recirculation clean-up 
phase. Maintaining even lower values by bypassing 
some of the condensate steam through the demineralizer 
posed no problem. Normal values obtained have been in 
the 100 to 200-ppb range. 

During normal operation, values of silica at the hot- 
well, steam generator inlet, and the superheater outlet 
have been the same within the limits of analytical pre- 
cision. During unit startups and shutdowns, silica con- 
centrations have increased to 100 ppb or more and the 
increases have persisted for several hours. As values 
peak with no steam flow to the turbine, obviously the 
washing effect customary with conventional units is not 
the cause. As the hotwell sample peaks higher and in 
advance of that at the superheater outlet, it appears 
that the washing effect is probably attributable to the 
bypass system. 

After deaeration was established, along with con- 
trolled firing of the steam generator, iron oxide values 
were reduced rapidly to stable conditions. But values 
continued to peak at each interruption of flow, during 
flow variations, and with each major temperature 
change. But, in time, these peaks decreased in magni- 
tude. The major source of contamination, it was deter- 
mined, was rust in the condenser shell resulting from 
storage and erection. 

Initial turbine operation brought iron oxide values 
up to four times normal for several days as a result of 
steam flow through the reheaters and bleed steam sys- 
tem. Previously both reheat sections and associated 
piping had been steam-blown to reduce contamination. 
Apparently, iron oxide is present in the cycle al- 

(Continued on page 94) 
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Electric Heating and System Demand’ 


The effects of controlled electric house heating on monthly and annual 
load factors of a rural distribution system were carefully measured 
and analyzed in this 12-home lowa experiment 


L. B. ALTMAN, JR., Agricultural Engineer, AE Research Division, 
ARS, U. S. Department of Agriculture, Ames, lowa 

L. F. CHARITY, Assistant Professor of Agricultural Engineering, 
lowa State College, Ames, lowa 


For electric house heating to be widely used in areas 
with normally high power costs, special rates must be 
offered to make operating costs competitive. If electric 
house heating is to merit a special rate, it should im- 
prove system load factors. The purpose of this paper 
is to show from data obtained in an area with winter 
peaks how house heating may affect monthly and 
annual load factors of rural distribution systems. Special 
attention is paid to the use of controls to reduce de- 
mands at the times of system peaks. 

Most electrically heated houses are well-insulated, 
allowing inside temperature to remain comfortable for 
some time after heat input is reduced or discontinued. 
Power suppliers may make use of this fact by offering 


* Copyright 1958 by the authors 


special rates to consumers who control electric house 
heating demands at the times of distribution system 
peaks. Clock-actuated relays which reduce the voltage 
to the heating units from 240 to 120v for a period of 
from 11% to 2 hrs at the time of the system peak are 
frequently used for control. 

With the reduced voltage less heat is supplied to 
the house than is required to maintain the desired tem- 
perature on cold days. Therefore, much of the rated 
connected load of the heating system may be placed 
in operation with the return to full voltage at the end 
of the control period, creating an artificial system if 
electric heating saturation is sufficiently high. 

The heating system in 12 electrically heated farm 
houses located in Iowa were metered with recording 
demand meters through much of the 1956-57 heating 
season. 

Data on house sizes and heating systems are listed 
below. Note that where basement electric heaters were 





Information on Farms in Electric House Heating Study—lowa, 1956-57 











Connected Connected 
Heating Heating Max Annual Annual 
Size Load Less Basement Load With 15-Min Usage Load Demand Load Off-Peak 
Farm House Basement Heated Basement Demand (Heating) Factor Factor Density Heating Control Period 
No. Sq. Ft. Kw. By Kw. Kw. Kwhr. % % W/ft? System Hrs Time 
(1) 1,683 17.9 2—4800-w heaters a7. 12.6 18,840 17.1 70.4° 10.6 cc 1%” 5:30— 7 pm 
(not used) 
(2)¢ 1,266 15.8 Oil heater (4800-w 20.6 10.0 11,220 12.8 63 .3° 12.5 cc 1” 5:30- 7 pm 
heater not used) 
(3)¢ 1,300 16.4 4800-w heater 21.2 13.0 19,001 16.7 61.3 12.6 ce 1% 5:30— 6:45 pm 
(4) 1,878 16.8 4800-w heater 21.6 uw .3 18,270 12.1 79.6 9.0 ce 1” 5:30—- 7 pm 
(5) 1,756 17.0 No basement 17.0 12.4 21,028 19.4 7a 9:7 P 1” 5:30— 7 pm 
(6) 1,433 15.8 4800-w heater 20.6 14.6 18,570 14.5 70.9 11.0 cc 1% 530-7 pn 
(7) 1,627 15.0 Not heated 15.0 9.4 14,054 17.1 62.7 pe cc 2 5 7 pm 
(8) 1,208 13.8 Not heated 13.8 8.0 12,307 17.6 58.0 11.4 cc 2 5 7 pm 
(9)2 1,216 13.0 4800-w heater 17.8 15.0 18,250 13.9 84.3 10.7 cc 1” 6 7:30 pn 
(10) 1,092 12.2 Oil heater 12.2 8.8 10,964° 14.2 72.1 11.2 cc 1% 5:30-— 7 pm 
(11) 960 10.8 4800- and 2000-w 17.6 10.4 16,480 18.1 59.3 122 P 2 § -7 am 
heaters 1%” 1} =12:30 om 
* 2 4:30— 6:39 pm 
(12) 1,056 13.5 2000-w heater 3.3 10.6 16,650 17.9 68.4 12.8 P 0 No co: tro's 
Average 1,372.9 14.8 18.4 11.8 16,303 15.9 68.6 11.0 





* Not used in the load curves of figures 1 and 2 because of incomplete data. 
© Calculated using connected load less basement because basement heaters were not used. ce 


> Used approximately 500 gallons of fuel oil in basement heater. 
Ceiling Cable P—Panels 
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In this issue... 


@ NEW FORM 3K STATION ARRESTER 


offers improved characteristics . . . is smaller 


pn 


@ NEW ‘“‘VAULT-MASTER’”’ 
NETWORK TRANSFORMER 


saves space two ways 
@ NEW PANEL RADIATORS ON 
SUBSTATION TRANSFORMERS 


reduce height and floor area 


@ NEW FUSE CUTOUTS 


offer increased ratings (open), gas loadbreak 
(enclosed) 


eee 
ite 
ee 
ae 
Acne ct 
Le 
- 
oa 
ti A 
[i 
. / 
- - 
a 
meee 
pa 
— 
SE 
fen ne 


Ni 


_ 


1 


rr 
| 


| 


é 
oY 


| 


GENERAL @@ ELECTRIC 








COMPARISON OF LONG-DURATION DISCHARGE CAPACITY 


STANDARD 





AMPERES CREST (20 successive discharges, 2000 us duration) 


New improved performance: Long-duration discharge ca- 
pacity of 1000 amp., 2000 us wave, is 54% greater than Form 
1H arrester and in excess of published values for other reduced- 


height arresters. Impulse sparkover is the same as that in 
Form 1H, while IR discharge voltage in new Form 3K has 
been reduced up to 8% depending on discharge current. 


New Form 3K Station Arrester 


Provides 54% greater long- 
duration discharge capacity 
for the protection of 
expanding high-voltage systems. 


Design objective for the ‘‘3K’’ was to produce an all- 
new station arrester with exceptionally good protec- 
tive characteristics and high discharge capacity so 
necessary for high and extra-high voltage (EHV) 
systems. Newly designed Magne-valve gap and valve 
elements are arranged straight-in-line, one on top of 
the other. This arrangement optimizes both size and 
performance, combining lower height with 54% 
greater long-duration discharge capacity. The new 
**3K”’ also provides a more direct discharge path, plus 
greater simplicity and reliability than arresters with 
internal elements which are physically in parallel and 
electrically in series. 


The ‘‘3K”’ is the newest G-E arrester operating on 
the proven Magne-valve principle. It can be sepa- 
rately base-mounted or suspended in substations, as 
well as tank-mounted on all makes of power trans- 
formers. 


For complete information, contact your General 
Electric Sales Office, or write to General Electric Co., 
Section 431-74, Schenectady 5, N. Y. 
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42 KV 48 KV 60 KV 
‘Flexibility of arrester application is obtained from the three basic unit 


ratings shown above. The basic arrester units are stacked to obtain 
a variety of arrester ratings for high and extra-high voltage circuits. 
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121 KV 
: 3K 


New low height: Form 3K is 40% shorter than the Form 1H arrester. 
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New Thyrite valve element and magnetic gap unit are exceptionally 
rugged elements positioned straight-in-line with no objectionable high 
inductance path. The entire arrester contains no miniaturized elements. 





A New Lightning Arrester 
for Protection in the 
High Voltage Area 


by 
E. J. Allen, Supervisor, Station Equipment Sales 


This revolutionary 
new high-voltage self- 
supporting Magne- 
valve station arrester 
is based upon prin- 
ciples of proven per- 
formance since G-E 
engineers pioneered 
the magnetic gap 
concept in the mid- 
1940’s. In ratings 85 
kv and above, the new Form 3K arrester 
provides premium characteristics at stand- 
ard price levels. It supplements but it does 
not supersede the well-established Form 1H 
Thyrite* station arrester. 





High-voltage system planning dictates 
the selection of lightning arresters geared 
not only to the needs of today, but also to 
system changes during the next 10 or 15 
years. The most efficient arrester enables 
users to confidently adopt the one or two 
step reduced insulation concept, depending 
upon operating voltage, with resulting 
large savings. 


In addition, switching-surge duty in- 
creases as modern systems increase the 
length of overhead lines and cables, the size 
of shunt capacitor banks, and operating 
voltages. Many systems are even today in- 
creasing in all four directions simultane- 
ously! The new Form 3K Thyrite Magne- 
valve arrester is designed for today’s and 
tomorrow’s service requirements on high- 
voltage systems. 


Available in ratings up to 276 kv (or 
higher if required for special applications) 
the Form 3K station-type arrester retains 
the unit construction principle which per- 
mits flexibility and economy of application. 
It facilitates increases or decreases in ar- 
rester ratings by simply adding or remov- 
ing units. Here’s a typical example of the 
versatility of the 3K arrester: when increas- 
ing from a 138 kv grounded-neutral system 
(using an 80%—121 kv arrester) to a 230 
kv system (using a 75%—182 kv arrester) 
it is only necessary to add one 60 kv unit 
and grading ring. The change from a 121 
kv to a 195 kv arrester would involve re- 
turning one of the 60 kv units to stock and 
adding other basic units. 


The anti-contamination feature—now 
built into both the 1H and 3K Thyrite 
station arresters—combined with an ex- 
ceptionally liberal creepage distance over 
the porcelain housing, makes them virtu- 
ally self-protecting even in the most 
severely contaminated areas. 


*Registered trademark of General Electric Co. 
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DRAMATIC REDUCTION in size of G-E network transformers 
is demonstrated by Sales Manager R. T. Morris. 750-kva unit 


built in 1955, left, is 85 inches high. New 1958 Vault-master 
750-kva unit is only 63 inches high—a reduction of 25 per cent. 


“Vault-master” network transformer 
cuts height as much as 25% 


G-E PROGRESS IN REDUCING HEIGHT 
OF NETWORK TRANSFORMERS 


1955 GENERAL ELECTRIC 
STANDARD UNIT 


1958 GENERAL ELECTRIC 
“VAULT-MASTER” UNIT 


REDUCTION IN TRANSFORMER HEIGHT is of dubious value if compa- 
rable reduction is not made in height of network protector bushings. On 
new G-E “Vault-master” units, right, throat is lowered up to 15 inches 
compared with 1955 design, left. This keeps bushings at low height. 
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General Electric 15- and 22-kv Vault- 
master network transformers, now avail- 
able in all ratings from 300 to 1000 kva, 
help you save four ways: 


1. Save on Installation—-You can cut 
construction costs with a smaller vault, 
and install the unit faster with more ‘‘ elbow 


” 


room. 


2. Save on System Expansion——You can 
gain extra load-carrying capacity without 
enlarging your present vaults. You can 
usually drop a new 750-kva transformer, 
for example, into a vault just big enough 
for an old 500-kva unit. 


3. Save on Maintenance—The new low 
height makes it easy to install the trans- 
formers off the floor. This is important 
if your vaults are subject to flooding, or 
drainage from sewers, or streets sprinkled 
with salt in winter. 


4. Save on Future Changes—Low height 
leaves plenty of space for oil-fuse cutouts, 
capacitors, protectors, or higher-rated units. 








How Small 


Should a Transformer Be? 


by 


F. L. Woods, Manager 
Distribution Transformer Engineering 


TODAY, with 
power companies 
anxious to install 
higher-rated 
transformers in 
existing vaults, 
or on present 
poles and pads, 
we are concen- 
trating the G-E 
spotlight on size. 


Pole-Type—We began touse Formex* 
wire in 1941 to reduce transformer 
size and gain operating benefits. 
Now, in most cases, a higher-rated 
unit fits the same mounting hardware 
and same poles as the lower-rated 
unit already in place. The new G-E 
25-kva conventional transformer, for 
example, fits the mounting for a 
15-kva unit hung 5 years ago. 


Network— With load growing rapidly 
at the end of World War II, many 
operators asked for low-height units 
to permit replacing old 500-kva 
transformers with 750-kva units, thus 
saving expensive vault expansion. 
We introduced the first low-height 
design in 1955 and the new Vault- 
master represents our third height 
reduction. 


Substation—The smaller the area 
required, the less expensive it is to 
build a concrete mounting pad for 
three units, the usual grouping. Sav- 
ings are even greater where the units 
are mounted on a platform between 
poles. Designed for such installa- 
tions, the new G-E panel-radiator 
transformers require 20 percent less 
area than chimney-radiator units. 

Apparently, for operators, a trans- 
former should be as small as possible. 
We shall therefore continue our re- 
search to give you outstanding trans- 
former performance in the smallest 
possible package. 


*Registered trademark of General Electric Co 
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RADIATORS 


































NEW PANEL 
RADIATORS 


i 
NEW PANEL-RADIATOR substation transformer, shown by W. B. Gaither, 
in charge of sales, simplifies installation and maintenance, and improves 
reliability. New unit is shorter, requires less floor space, is easier to clean 
and repaint than old-style tube-radiator unit, and the recently su- 
perseded chimney-radiator unit. Ninety-percent machine welding and fewer 
openings in tank improve reliability. New panel-radiator design is now 
available for all single-phase oil-filled ratings, 250 through 500 kva; 
also for oil-filled 225-kva, three-phase transformers, 15 kv and below. 


New substation units: 
20% less area... 


—_— 


| S00KVA UNIT, 1950 UNIT, 1950 






Over 50 years of experience in building substation transformers cul- 
minate in new panel-radiator design (right-hand column). New unit 
requires about same small floor space as early tube-radiator design 
(left-hand column) has same low weight as chimney-radiator design. 








NEW EXTRA-HEAVY-DUTY OPEN DROPOUT CUTOUTS 
provide interrupting ratings of 10,000 amperes at 
7.8 kv and 8,000 amperes at 15 kv. Low currents are 
cleared by utilizing the optimum bore size and venting 
the fuse tube at the bottom only. High current clear- 
ing is achieved by an expendable cap at the top of the 
fuse tube which permits double venting action. 


SELF-PROTECTED DISTRIBUTION TRANSFORMERS 
100 KVA and below—GEA 6126 


PYRANOL® TRANSFORMERS 


GEA 2048 
SECONDARY LIGHTNING ARRESTERS 


Two New General Electric Cutouts 


Recent Distribution Equipment Publications 


15,000 volts and below, single and three-phase 


other G-E distribution equipment, contact your General 


NEW 100-AMP ENCLOSED FUSE CUTOUT, with gas 
loadbreak cylinder, can now replace more expensive 
switching devices. As the door is opened, a high- 
pressure blast of insulating gas automatically extin- 
guishes a full-load power-current arc in 3 to 7 cycles. 
Replacing the used cylinder is simple and can be 
done on the pole in moments. 


Progress /s Our Most Important Product 
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PELLET ARRESTER 


For protection of 120/240-volt Secondary Circuits 
GEA 4505 


For copies of these publications, or more information on 






For 175-650-volt A-C power circuits and equip- 
ment GEA 2977 


Electric Sales Office or write to General Electric Company, 
Schenectady 5, N. Y. 431-74 








used they were separated from the tabulated connected 
heating loads, to keep the living area connected loads on 
a comparable basis. However, basement heaters were 
included in all metering. All houses had approximately 
6 in. of insulation in the ceilings, 35% in of insulation 
in the walls, and insulation under the floors. 

All houses had individual room, dual-voltage thermo- 
stats. The full voltage settings of the thermostats were 
at lower temperatures than those of the 120-v settings. 
This allows the units to cycle between 240 and 120 v 
in cold weather and 120 v and “off” in warm weather. 

The outside design temperature in central Iowa is 
—15° F. Normal degree days are 6,500. There were 
6,319 degree days for the year ending with June 30, 
1957, which included the period of this study. 


Block Interval Type Demand Meters Used 


Block-interval-type recording demand meters were 
used to record integrated 15-min. demands of the heat- 
ing systems. Table 1 shows some of the electrical load 
characteristics of the individual homes and heating sys- 
tems. Consumption for house heating for the 12 houses 
averaged 16,303 kwhr. Maximum 15-minute demands 
averaged 11.8 kw. The annual load factors of the indi- 
vidual heating systems averaged 15.9%. Demand 
factors averaged 68.6%. Diversity factor: 1.23. 

Three of the houses listed in Table 1 had 2-hr off- 
peak control periods at the time of the system evening 
peak; seven had 1'4-hr control periods, one had a 
1%-hr control period, and one had no control period. 
From Table 1 it may be noted that the demand factors 
of the 3 heating systems controlled for 2 hours were 
among the lowest of the 12 houses. Two of the three 
did not have space heaters in the basements which may 
account for this. The operation of basement heaters 
accounted for part of the high demands of farms 4 and 
9. These heaters were off the line during off-peak. 

Load curves for the day with the system monthly 
maximum demand were obtained from Jan. 1956 
through April 1957 from Corn Belt Power Cooperative. 

Records show that the Corn Belt Power Cooperative 
had its peak demand for the 1956-57 heating season at 
5:30 pm on Jan. 14 the day of the heating season with 
the lowest temperature. The electrically heated homes 
had their coincident maximum demands on Jan. 15. 
Although the heating deg-days on Jan. 14 and 16 were 
about the same, the wind velocity on the 16th was much 
higher, thus contributing to its higher demand. 

The Jan. 14 daily load curves for the co-op and for 
the average of 8 of the 11 heating systems with off- 
peak controls are shown in Fig. 1. Because only one 
heating system in this study did not have off-peak con- 
trols, insufficient data were acquired to compare actual 
demands of controlled and uncontrolled systems. 

The control period of these 8 farms was from 5:30 to 
7 pm on 6 of the heating systems and from 5 to 7 pm 
on the other 2 farms. Meter data showed deviations as 
much as 15 min. from the stated control periods. Fig. 1 
shows that on the average the control periods did reduce 
the house heating load at the time of the annual sys- 
tem peak. A greater reduction would have been pos- 
sible had more of the periods started earlier. 

Generally speaking, the longer the control period, the 
more effective may be the controls in reducing system 
peaks. However, control periods which are too long 


ELECTRICAL WORLD e@ March 31, 1958 


Average Demand Distribution System. 







Per Heating System- Kv Demand -Kw « i000 
va ba 
12 60 

Distribution 
System 
9 45 
6 30 
; House Heating ~* bn 


2 ; 6PM 9 12 


Hrs. of Day 


6AM 9 3 


FIG. 1—Load curve of eight electric house heating systems 
and rural distribution system on day of distribution system 
annual peak demand. lowa, Jan. 14, 1957 


may lead to the installation of additional heating loads 
to maintain comfortable temperatures during the control 
period. This would tend to reduce the effect of con- 
trols. A 2-hr control period was reported satisfactory for 
3 installations; therefore, this period was selected for 
the following analysis. Fig. 1 shows that for the Corn 
Belt Power Cooperative the control period should be 
from 5 to 7 pm. Additional loads amounting to 8,000 
kw could be served before 5 and after 7 pm without 
increasing the annual system peak. 

The house heating load curve in Fig. 1 shows that 
the average installation with off-peak controls added 
7.5 kw to the system demand at 7 pm and 4.4 kw at 
5:30 pm. The difference between the two demands 
(3.1 kw) will cause the system daily load curve to 
increase faster at 7 pm than at 5:30 pm. This would 
allow adding 2,581 additional controlled house heating 
systems to the present 80 before an artificial system 
peak would be created. System saturation 9.1%. 

The annual group maximum demand might have 
occurred on the same day as the distribution system 
maximum demand. The likelihood of this happening 
becomes greater as the saturation increases, assuming 
continuing winter peaks. 

An analysis was made to determine the optimum 
saturation if the house heating and distribution system 
annual peak demands occurred on the same day. Fig. 
2 shows the maximum annual daily load curve of the 
distribution system and that of the average of the eight 
heating systems. The dashed line shows the approxi- 
mate average heating load that would have occurred at 
the time of system peak without control. 

The average heating system would have added 9.8 
kw at 7 pm and 4.0 kw at 5:30 pm. The difference 
(5.8 kw) is the amount by which the system demand in- 
creased faster at 7 pm than at 5:30 pm. This would 
allow adding 1,379 additional controlled house heating 
systems to the present 80 before an artificial system 
peak would be created. System saturation: 5%. 

Considerable load growth may occur before a 5% 
saturation is reached. If this growth increases the sys- 
tem daily load curve by 7% each year, then in 10 years 
15,700 kw would be available for house heating before 


(Continued on page 76) 
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GREATER PROTECTION 


COMPLETELY SEALED TANK plus one- 
piece cover-clamping band provides 
protection against entrance of oxygen or 
foreign matter ... prolongs oil life, 
reduces maintenance. 


INTERNALLY MOUNTED THYRITE* by-pass 
resistor offers added surge protection 
right in the regulator itself. Internal 


bypass is protected from external damage. 


*Registered trademark of General Electric Company 


Unique electrical protection and optimum-life switching mean longer 
life, far less inspection and maintenance with G-E voltage regulators 


General Electric’s ML-32 step regulator costs you 
less on the line because it requires less mainte- 
nance. You can apply this dependable regulator 
to your system, and not have to untank it for 
over twenty years of normal use. (Compare in- 
spection recommendations of other regulators!) 
This unusually long life is made possible by 
such features as the completely sealed tank, 
electrostatic shielding, and optimum-life 
switching. 

General Electric regulators cost less on the 
line because of the greatly reduced possibility of 
surge damage. This results from the appli- 
cation of an internally mounted Thyrite by-pass 


resistor. This superior protective material adds 
years to regulator life, and the device itself is 
not subject to damage in shipment or handling, 
as an external device would be. 

Combined with longer life and superior pro- 
tection, you get a regulator built with the highest 
industry classification of control accuracy—plus- 
or-minus 1 percent. This Class 1 Accuracy is 
standard on all ML-32 step regulators. 

You’ll want to know more about these cost- 
reducing features. Write to Section 423-27, 


General Electric Company, Schenectady, New 
York, or call your nearest Apparatus Sales 
Office or Agent. 


General Electric Regulators 
Cost Less On The Line 


LONGER LIFE 


NEW HEAVY-DUTY SWITCH is used on higher- 
rated units to withstand your growing current 
requirements. Heavier contacts bring life of even 
highest-current regulators up to that of smaller, 
light-duty units. 


CONTROLLED SWITCHING SPEED, provided by 
oil-immersed impeller on G-E optimum-life 
switch, extends switch life. The actions of the 
impeller and spring are coordinated to control 
switching speed, keep contact arcing to a 
minimum. 


ELECTROSTATIC SHIELDING diverts electrostatic 
creepage paths . . . further reduces maintenance 
requirements. Tracking and carbon buildup are 
minimized. Result: Contacts can be completely 
eroded without deteriorating insulating strength 
of the oil to a hazardous value. 


Progress /s Our Most Important Prodvet 
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Ladder Trucks 
Substitute for Poles 


JAMES C. BARKER, Asst Supt, Overhead Line Dept, Chattanooga 
Electric Power Board, Chattanooga, Tenn. 


Versatile ladder trucks substitute for poles during 
emergency and routine work by the Chattanooga Elec- 
tric Power Board. The trucks with electrically insulated 
ladders provide safer working conditions, assure maxi- 
mum continuity of service, and cut costs. 

Normally the trucks are used in cleaning and relamp- 
ing of street lights. But new uses for the trucks are be- 
ing found continually, including such applications as: 

1. Support of a crossarm carrying energized wires 
following a pole break. 

2. Support of wires during stringing to provide ade- 
quate clearance over streets. 

3. Use at 3-phase transformer banks to check low- 
side energized leads and bushings, and to measure cur- 
rent and voltage. 

4. Use at broken poles to untie energized conductors. 

Two trucks helped save time when a steel street-light 
standard had to be moved 6 ft. This standard sup- 
ported the light, its overhead conductor, and secondary 
wires. After an underground crew poured a new founda- 
tion, a line crew transferred the energized conductors 
to the top of the extended ladder. Another ladder truck 
was used during the removal and replacement of con- 
ductors. A line truck with A-frame relocated the steel 
standard. 





Simple Tool Installs Wireholders Quickly 


ROBERT L. STEARNES, Lineman, Ohio 
Power Co, Portsmouth, Ohio 


Installation or removal of service 
wireholders, particularly in cramped 
quarters, is easy, safe, and quick 
when an inexpensive tool for turning 
the wireholders is used. The tool of 
round steel rod is shaped to provide 
a large handle which can be gripped 
even when gloves are worn. The 
short hooked end fits into the wire- 
holder eye. Experience shows the 
tool need not be removed, even in 
close quarters, until the wireholder 
is firmly in place. 

(More How To on page 60) 
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The technician at the control panel of 
Victor's Impulse generator shown above, By David E. Alexander, Chief Engineer 


is photographing steep front wave forms 
for detailed laboratory study. 


“The high voltage impulse generator in the Victor electrical laboratory enables 
us to simulate the most severe conditions of service an insulator will ever 
experience in use. By photographing the various wave forms caused by high 
voltage discharges, we are able to study in detail and at length, their many 
characteristics and their effects on insulator design and construction. 

For some time now, we have been delving into the little known realm of 
steep front wave forms. This research has already resulted in better, stronger 
high voltage insulators . . . points the way to even better insulators as our 
studies continue.” 


This is but one phase of Victor's broad continuous program of research 
in electricily, ceramics and manufacturing methods ...a program that bolsters 
our contention thal “‘you can’t buy better insulators at any price!” 


I-T-E CIRCUIT BREAKER COMPANY 
VICTOR INSULATORS DIVISION 
Victor, New York 
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Steep Front Wave Tests at 


Help Make Better Insulators 


Victor Insulators Division, I-T-E Circuit Breaker Co. 
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GOVERNOR MOTOR ACTUATOR 


receives a command signal from the 
Load Frequency controls and operates 
the motor to make generator output 
agree with the command request. This 


: 3 : RATE LIMITER 
unit can be used with series or shunt 


restricts the rate of change in genera- 
tion to conform to safe boiler and 


wound motors at 125 or 250 volts de. 


Transistorized amplifier and saturable 


reactors are used throughout. There are turbine conditions. /t Senses the Rate at 


no vacuum tubes or relay contacts used Which Generation Changes and permits 


fast rates of change over an allowable 


in the circuitry. Power supplies for , 
narrow band but restricts larger 


both measurement and control func- 
changes to a predetermined number 


of MW./Min. Flexibility is provided so 
that this device can be used with any 


tions are self-contained. 


boiler-turbine- generator combination. 
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These iL new exclusive features 


give your Honeywell load and 


frequency control system extra reliability 


The many advantages you get with Honeywell load 
and frequency control systems are due in part to im- 
portant new features like the tubeless governor motor 
actuator and the rate limiter. These advantages— 
continuous, accurate high-speed control . . . low 
maintenance . . . suitable for all operating conditions 
—add up to unmatched reliability and better control. 


Gain the day-to-day benefits of a Honeywell system 
to control network interchange, to simplify system 
load dispatching, regulate frequency and maintain 
economic loading of generation for maximum operat- 
ing economy. Call your nearby Honeywell field 
engineer for details. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Jndus- 
trial Products Group, Brown Instruments, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 








Photocopier Makes 
Quick Documents 


Authentic reproduction of operating, reference, and 
accounting information with a portable photocopier 
gives United Illuminating Co copies of documents in 
30 seconds. The machine is proving of value to plan- 
ning and production personnel, and to the accounting 
and area development departments. 

The photocopier provides a copy, about 8 x 11 in., 
of loose sheets, horizontal or vertical maps, or bound 
material. To copy bound material, the device has a 
patented plastic air-cushion which allows reproduction 
of pages right to the margins. The device operates from 
a 120-v convenience outlet. 

In the office of Walter A. Upham, chief planning en- 
gineer, the photocopier is used daily for copies of chem- 
ical analyses of coal, dust, and water samples. 

When planning lines or underground cable, the plan- 
ning engineer sends a copy of the section of the topo- 
graphical map to cable manufacturers to acquaint 
them with elevation rises, depressions, and other perti- 
nent geological data. The portable machine may be 
placed right on the wall map to copy the desired section. 
When large areas must be reproduced, the map is photo- 
copied in sections and copies are combined into one. 
The portable machine also has been used at local public 
libraries to copy material from current publications. 

Additional copies of letters, reports, tabulations or 


Water-Spraying Rig 
Washes Line Insulators 


Water-spraying equipment to wash insulators on 
lines and equipment along the coastal area is being used 
by Jersey Central Power & Light Co. In the initial 
stage the unit will be used in those areas where salt 
deposits are heaviest. The spraying unit and associated 
equipment cost about $30,000. 

The 3-ton truck is equipped with a 1,000-gal tank 
and a 600-psi centrifugal pump driven by a 115-hp 
engine. A55-ft telescopic boom with fog nozzle is 
mounted on a control head which allows a 360-deg 
swing through a 60-deg vertical arc. Water spray is 
hydraulically controlled by the operator from the 
truck rear. The unit weighs about 21,000 Ib when filled 
with water. 





checks for record purposes, needed in the accounting 
department, are made on the machine. It is particularly 
useful for copying preliminaries of the monthly financial 
reports, which are confidential material compiled by 
the secretary or treasurer. Another frequent user of the 
machine is the area development department, which re- 
quires copies of material on industrial development. 
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SANGAMO 
MECHANICAL 
DEMAND 
METERS 


lype P20 


with a new concept in 
Mechanical Demand Registers 


Sangamo’s new Type D Mechanical Demand Register, 

when installed on any of the Sangamo Type P2 ex- 
Sangamo's new two-stator four-wire delta meter with tended range watthour meters, accurately measures 
a Type D Mechanical Demand Register installed. Meter KW demand on all polyphase loads. 
disk is readily visible from any angle. ; 
Universal and standard Type D Registers have—full 
scale capacities to match both Class 100 and 200 meters 
—time interval indicator—clutch free arrangement for 
disengagement of the timing motor with no mesh 
adjustment. 


Trouble free service is assured by—the proven Sangamo 


: 


= 
- 
z 


pe > 


slow speed, high torque timing motor—timing gear 
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shafts with polished stainless steel pivots—permanently 
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lubricated porous bronze bearings—jeweled and nylon 


thrust bearings—and Sangamo’s field proven, clutch 
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free gravity reset mechanism. 
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SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 





SANGAMO || Be Sahoo: 
THERMAL 
DEMAND 


METERS 


compact polyphase Watthour 
and Lincoln Demand Meter 


This new addition to the Sangamo Type P Meter Line 
combines the features of the new two-stator four-wire 
delta meter with a Lincoln watt demand meter of capacity All new design—presents a compact assembly in 


to match the watthour meter. The Type PWSA offers which the watthour meter and the demand meter are 
complete units that function independently on entirely 


many advantages for thermal demand measurement of all sted 
7 : separate circuits. 


polyphase circuits. 

It’s easy to read—easy to adjust. Kilowatthour dials are 
never obstructed by the demand pointers. Simple and 
easily reached adjustments are provided for both demand 
and watthour meters. 


Simplified Design. Register assembly can be removed 
without disturbing soldered connections to give ready 
access to the watthour meter components. All demand 
meter secondary leads are solder-connected at convenient 
junction blocks. The watthour meter—including the bear- 
ing system—is guaranteed for life! 


: The Type PWSA is mounted on a high strength 
TIL WaT e ml} i ih aluminum base plate and is enclosed by a conventional 
round glass cover. It's built like—and looks like—the 

SPRINGFIELD, ILLINOIS popular Sangamo Type J2TS. 





Auger-Derrick Cuts Digger Mileage 


Mileage and man-hr will be re- 
duced by Toledo Edison Co through 
the use of two new line trucks 
equipped with detachable augers on 
the derricks. It is estimated the 
combination will save at least 
20,000 driving miles annually plus 
the associated time of a truck driver 
connected with digging operations 
for pole installations. 

Both new trucks have hydraulic 
derricks on which the 12-ft, 16-in. 
diameter augers are mounted. The 
auger is operated from a separate 
hydraulic system connected to a 
power-takeoff. Operating control is 
located on the deck at the rear of 
the truck. 

In the field, the auger digs the 
hole (9.5 ft max) and then is de- 
tached while the derrick sets the 
pole. The 1,700-lb derrick with a 
12,500-Ib capacity will handle poles 
up to 60-ft long. The auger and its 


hydraulic system add 655 Ib to the 
weight of the line truck. Total height 
of the vehicle with the auger 
mounted on the folded derrick is 
11.5 ft. 

Before the new trucks went into 
service, it was necessary to use the 
regular digging truck on each pole 
line job, whether for one hole or 


many. A study in the Defiance Divi- 
sion revealed the auger-derrick com- 
bination would save driving the 
regular digger an estimated 20,000 
miles annually and free it for con- 
tinuous hole-digging jobs. The auger 
may be mounted on the derrick in 
one minute for isolated pole-setting 
operations. 


Meter Test Stickers Save $7,000 Yearly 


JOHN E. BURNEY, Supv of Meters, Ala- 


bama Power Co, Birmingham, Ala. 


CERTIFICATE OF METER TEST 


METER + 


W-74,200 

Routine 

6325 . E 
99.2% u 99% ly 
99.9% LL 99.8% 
John Doe | 
11/1/57 


Reading 
AF, FL 

AF, FL 
TESTED BY: 
DATE 
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A certificate of meter test sticker 
in place of the meter test record at 
Alabama Power Co eliminates a 
bottleneck in testing practices and 
saves about $7,000 a year. The 
sticker showing the necessary ac- 
curacy data is glued to 1-ph meters. 

Use of the sticker stems from the 
need to reduce the time required to 
prepare a test report. This opera- 
tion required more time than that 
for testing meters. (A single-phase 
meter is tested in about 55 sec using 
special equipment and in about 2 
min using ordinary photo-electric 
testers.) Moreover, time was re- 
quired to file the records, and file 
cabinets occupied valuable space. 

Investigation of the old practices 
showed that test reports were used 
occasionally by the accounting de- 
partment to check a meter number 
or manufacturer and only rarely for 
checking accuracy. For customer 
complaints, only the accuracy of the 
meter is of importance at the time, 
so a meter test is required. 


1958 


Thus, the old record could be re- 
placed with a sticker that has spaces 
for logging the as-found and as-left 
accuracy data. The sticker is glued 
to the back plate of socket-type 
meters or under the terminal cover 
of A-base meters, where it is left 
until the meter is retested. Ala- 
bama Power began using the new 
certificate of test sticker last June. 


Splicing Meter Charts 


The cumbersome job of threading 
a chart through a recording demand 
meter can be avoided by splicing the 
new chart to the old one. The old 
chart is cut a few inches below the 
meter and spliced to the new one 
with cellophane tape. Then the 
balance of the old chart is pulled 
through the drum to thread the new 
chart. 

This practice was developed by 
M. L. Monson, superintendent, 
Municipal Utilities, Fosston, Minn. 
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A JOINT VENTURE 
THat te TOA NEW DEVELOPMENT 


IN SUBSTATION CONSTRUCTION 


Double-Circuit Integrated Substation . . . An efficient, economical means of serving 
outlying areas, developed through the combined efforts of Public Service Company of 
Indiana, Inc., and Moloney Electric Company. 


The recent shipment of this unit, which is the first of this type to be built, is the climax of 
many design conferences between representatives of the two companies. 


The Double-Circuit Integrated Substation is an outstanding example of how user and 
manufacturer may work together to develop the new products necessary to solve the 
increasingly difficult problem of providing economical yet dependable service to the 
utilities’ customers. 


The ability and the facilities of Moloney Electric Company stand ready to assist you in 
the solution of your transformer problems. ane 
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For: 
PUBLIC se 
OF INDIA 


RVICE co. 
NA, INC, 


The first Double-Circuit ; Mr. J. M. Hedges, Consulting Engi- 
Integrated Substation is : neer, Public Service Company of 
rated: 3750 KVA, High Indiana, Inc., operating one of the 
Voltage 67,000 Volts disconnect switches, while Mr. J. J. 
Delta, Low Voltage Trainor, Vice President In Charge of 
13,090Y/7560 Volts with Engineering, Public Service Company 
Load Tap Changing Equip- of Indiana, Inc., discusses features of 
ment for plus or minus 10% the unit with Mr. D. E. Spackler of 
regulation. Moloney Electric Company. 


Manufacturers of Transformers for Utilities, Industry, and Electronic Applications 


FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 
SALES OFFICES IN ALL PRINCIPAL CITIES 
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Manufacturers News 


Weld Aluminum Conductors by New Method 


Aluminum conductors now joined by welding 


as copper conductors were previously 


By the further development of the Cadweld Process, 
aluminum conductors can be joined by welding just as 
copper conductors have been connected for some time. 
This process is a development of Erico Products Inc, 
Cleveland, Ohio. Some conductor welded connections 
are: Cable to cable; cable to lug, bus, surface, and 
tube; bus to bus; and bus to lug and tube. 

The aluminum process is demonstrated in the pic- 
ture. A Cadweld splice connection on a 0.25x4-in. 
aluminum bus bar has been completed by Melvin F. 
Rejdak (left), chief metallurgist, and Leonard Gelfand, 
research engineer, of Erico Products Inc. 

This process is a controlled exothermic reaction. 
Filler metal forming the weld is supplied at a sufficient 
superheat to fuse the conductor into a solid homogene- 
ous mass. The Cadweld connection is a molecular 
weld; no outside head being applied. 

The Cadweld aluminum process is the reduction of 
tin oxide by aluminum which forms a tin-aluminum 
alloy. This alloy reportedly has the highest possible 
electrical and physical characteristics. 





CADWELD splice connection on 0.25x4-in aluminum bus bar 
is demonstrated by M. F. Rejdak (left), and Leonard Gelfand 
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To make a connection a semi-permanent graphite 
mold houses the aluminum conductors being Cadwelded 
and controls the final weld shape. The mold’s upper 
section, or crucible, is where the chemical reaction 
occurs; the lower section is the weld cavity in which 
the fusion of the conductors occurs. 

Tensile strength of a Cadwelded connection is for all 
practical purposes, the same as the annealed strength 
of the conductors. This varies slightly with the various 
aluminum alloys encountered. 

Electrical conductivity of a finished Cadweld con- 
ne, .ion depends on the materials welded. The Cadweld 
metal has a conductivity of slightly less than 50% of 
EC grade material. However, since the weld cross sec- 
tion is at least twice that of the original conductor, 
the finished weld has a relative conductivity of from 
97% to 100% of the base metal. 

To check corrosion, Cadweld lug and splice connec- 
tions of aluminum cable to both copper and aluminum 
lugs were tested in a salt spray chamber for 1000 hr. 
After 1000 hr, the cable and connections showed severe 
weathering, but electrically had only 6-8% increase 
in resistance. 

IPS bus tubing is normally used by electric utilities 
where loading due to wind, ice, span length and short 
circuits dictates the use of a conductor having an equal 
moment of inertia in all directions perpendicular to 
the longitudinal axis. The IPS bus used is of a high 
strength grade. This added strength is necessary to 
offer more resistance to bending rather than straight 
tensile loads. 

Erico lists the advantages and limitations of the 
Cadweld aluminum process for connections: 

Advantages are: Portability, minimum training of 
personnel; good physical and excellent electrical proper- 
ties; transition connections; and corrosion resistant. 

Limitations are: Annealing of high strength materials; 
inability to weld aluminum to steel; and the necessity 
to prefabricate certain vertical connections. 

First actual field installation was made at the Philo 
Plant of Ohio Power Corp, a subsidiary of American 
Gas & Electric Co. Connections included lap-T type 
of 0.25x2-in. aluminum bus, also 0.25x2-in. aluminum 
bus and 4/0 solid copper wire in the station grounding 
system. 

Another significant installation is at a substation 
of Potomac Edison Co, Hagerstown, Md. Conductors 
on this installation are: 0.75-in. IPS aluminum tube, 
336.4 mcm and 4/0 aluminum cables, and 0.25x2-in. 
and 0.25x3-in. copper lugs. 

Largest industrial installation to date involves rec- 
tangular aluminum bus. This is a low-voltage, high- 
ampere d-c system. Conductors are: 0.5x10-in. alu- 
minum, 0.25x6-in. copper, and 500 mcm copper cable. 


(More Manufacturers News on page 68) 
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DEAD END 


W6-2A from 6 Sol to 2 ACSR 


This Clamp Will Handle All 
Popular Service Drop Wires 


= 
S 
= 
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° 
Bees 


Conductor in contact with wedge for entire 
length of slider. 


Removable aluminum slider allows 
installation without threading through clamp. 


Drop wire can be pre-sagged and cut to 
exact length needed. 


Can be attached to bare neutral at any 
point in the span. 


For Light Service 
W6-4A 
6 Sol to 4 ACSR 


Your Choice of 3 Bails 
2 Sol to 1/0 ACSR 
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STANDARD FLEXIBLE CAPTURED FLEXIBLE FREE 


JASPER 


BLACKBURN 
CORPORATION 1525 WOODSON RD., ST. LOUIS 14, MO., WYDOWN 3-9430 
e 
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ve benefits 


Westinghouse URL and URF regulators — with the complete combi- 
nation of 14% step voltage regulation, inverse time delay relay and 
the instant-response tap changer — hold set voltages with only \ to 

\% the voltage error of any other regulator. 


This means that you can carry greater loads and produce more 

revenue . . . because: 

® The narrower effective bandwidth allows lines to be stretched further — 
without additional regulators. 

® Reduced voltage error permits existing lines to be loaded heavier — 
without the expense of additional lines. 


® Corrective operations are reduced by 42% , contact erosion cut 
15% — substantial savings in maintenance. 


Call your Westinghouse representative for the complete story of 

the benefits of better regulation . .. made possible by PLOWBACK 
OF EARNINGS into further investigations of the electric utilities’ 
problems of electrical distribution. J-70858 






SER, 


You CAN BE SURE...1F 17S Westinghouse AS 
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A-C Insulated Motors 
Are Contaminant-Sealed 


A line of Super-Seal motors with 
silicone-rubber Silco-Flex insulation 
rated for Class B temperature rise 
has been developed by Allis-Chalm- 
ers Mfg. Co. This product is avail- 
able at the same price as conven- 
tional Class A motors with organic 
aped and varnish insulation, accord- 
ing to the manufacturer. 

Open-type Super Seal motors 
have sealing against contaminants 
and savings are made by elimination 


| of complicated motor enclosures in 


various applications. 

The void-free insulating wall of 
the insulated coil reportedly cannot 
be penetrated by moisture. A 500-hp 
stator motor, fully wound with 
Silco-Flex insulation for 4 kv, was 
recently immersed completely in 
water with 18,000 v applied with- 
out breakdown. 


Tesco Test Needs Only 
One Revolution of Meter 


A one-revolution electronic watt- 


| hour meter calibrator has been de- 


| veloped by the Eastern Specialty Co, 


Philadelphia, Pa. One of the princi- 
pal features of this device, states 
R. A. K. Fleischman, Tesco chief 


| engineer, is that the accuracy of the 


| watthour 


meter is automatically 
printed in digital on a tape. 

The unit is an automatic sequence 
watthour meter test board for sin- 
gle-phase, 2-wire and 3-wire self- 
contained meters. 

Only one revolution of the meter 


| under test is required for full load, 


50% p.f. and light load. During the 
course of each revolution, the elec- 
tronic counter accumulates a nomi- 


| nal total of 1000 pulses, so that the 


test result is obtained with an ac- 
curacy of +0.1%. Total testing 
cycle for the three load conditions is 


| reported to be about 54 sec. 


Subox Reports Paint Cost 


When painting electrical substa- 
tions, the cost of paint is in the 
neighborhood of 10% of that of its 
labor for application, reports Subox, 
Inc, Hackensack, N. J. For trans- 
mission towers it is generally in the 















range of 15-20% while for tanks 
and flat surfaces it may be much 
higher. These percentages vary ac- 
cording to the availability of the 
structure to be protected, down-time 
or service-outage time, travel time 
involved, etc. 


GE Launches Turbine 
Profitable Power Program 


The Small Steam Turbine Dept 
of the General Electric Co on March 
5 launched its “Profitable Power 
Program,” designed to promote the 
advantages of using mechanical 
drive turbines for boiler feed pump 
and industrial power applications. 


Three “flying squadrons,” each 
consisting of a marketing specialist, 
an engineer, and a turbine special- 
ist, will present the Program in 29 
cities and before 63 different groups 
between March 5 and mid-May. 

Presentation of the Program cen- 
ters around a 15-min promotional 
film showing the manufacturing fa- 
cilities of the Small Steam Turbine 
Dept, together with brochures and 
literature illustrating applications of 
mechanical driver turbines. 


Oil Dielectric-Strength Cell 


Double Engineering Co, Belmont 
Mass, has developed an oil dielec- 
tric-strength test cell with spheric- 
ally capped electrodes. The cell is 
designed for use in existing testers. 


CEl Receives Aerial Elbow from Holan 


The Cleveland Electric Illuminating Co has received its first cable-con- 





trolled aerial elbow, a product of the J. H. Holan Corp, Cleveland. Here a 
demonstration ride is given to H. T. Sealy (left) vice president-distribution, 
CEI, by J. Howard Holan, president. This twin-basket, truck-mounted unit 
will be used for street light maintenance and tree trimming, as well as 
general overhead construction, maintenance and inspection. 

The elbow extends to a height of 36 ft 10 in. from the ground to the 
floor of the work baskets, has a 360-deg continuous rotation, and a nominal 
capacity of 600 Ib. The lower arm swings up to an 80-deg angle and, from 
this position, the upper arm can be vertical; it can travel 270 deg. The 
22x22x38-in. baskets are non-conductive fibre glass reinforced plastic. 





Instant-response tap changer 


..-and only Westinghouse 
has all three. J-70857 


you can Be SURE...1F ITS 


Westinghouse 








New Equipment 


Distribution Disconnect... 


. .. for phase-to-phase ratings of 15 kv or less has cur- 
rent ratings of 200 and 400 amp. Designated type D, 
it has nominal voltage ratings of 7.2 and 14.4 kv. Heavy 
Y guide assures proper engagement of blade and fixed 
contact regardless of operator’s position. Unit has heav- 
ier live parts, including rigid double blade and high 
pressure silver-plated contacts. Parallel grooves take 
aluminum or copper’ cables from No. 6 solid to 400 
Mcm stranded. On single arms, mounting may be either 
vertical or inverted; on double arms, inverted with 9 to 
13-in. centers. 

Line Material Industries, McGraw-Edison Co, Mil- 
waukee 1, Wis. 





Hot Line Stirrup Clamps... 


..- have two individual contact pressure mechanisms 
and can be supplied with hex head or eye stem bolts. 
For operator’s safety, gripper is permanently attached 
to stem. Clamps protect main cable from arcing, 
pitting, burning or mechanical damage caused by 
recurring tap disconnections. Line is made in two 
basic sizes to handle main cables from No. 8 to 
397.5 Mcm ACSR 18/1. Each size has choice of 
two stirrup sizes. Tinplate copper stirrup sizes of 
No. 4, No. 1, 1/0, and 2/0 are supplied. Clamp 
bodies may be bronze or aluminum with solid plated 
copper or bare aluminum stirrups. 

Anderson Electric Corp, Birmingham, Ala. 





special tools. Wedge design elimi- 


Dead-End Clamp .. . Supervisory System... 





. - - for service-entrance use may be 
assembled or disassembled without 





nates threading of conductor, per- 
mits installation at any point on 
line, before sagging operations. Con- 
ductor can be cut to exact length 
needed after sagging. 

Wedge and bail are stainless steel; 
shell, heat-treated aluminum. Con- 
ductor range is from No. 6 solid alu- 
minum to No. 4 ACSR 6/1 or 7/1. 
Clamp has tested maximum working 
load of 1,500 Ib. 


A. B. Chance Co, Centralia, Mo. 


March 31, 


. « « for distribution systems and 
similar applications furnishes up to 
104 channels over one transmission 
circuit. Coding and decoding tech- 
niques enable system to perform 
equally well on telegraph circuits, 
voice grade circuits, or microwave 
and radio links. System provides 
one-sec. response to any control 
order, supervisory report, or alarm. 
When used with pulse width tele- 
(Continued on page 74) 
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"600 series’ 


EXTRA WIDE CONTACT AREAS 


tor better interstrand connection and rapid 
heat dissipation to reduce conductor ‘creep’ while 
protecting against high stresses on the conductor. 


DIAGONAL INTERLOCKING JAWS 


for holding the ciamp on the conductor 
during installation, complete conductor encircle- 
ent and perfect conductor alignment in the jaw 
area. 


HEXAGON HEAD BOLT 


for a back up wrench to avoid kinking 
smaller conductors when tightening the clamp. 
Available in high strength anodized aluminum or 


hot dipped galvanized heat treated steel. 
HIGH STRENGTH ALUMINUM 
CASTINGS 


for permanent corrosion resistant connec- 


Fargo 


PARALLEL 


groove 
connectors 


tions. Natural resilience of clamp body and similar 


coefficients of thermal expansion maintain clamp- 
ing force. 


COMPLETE HOT DIP IN CORROSION 
INHIBITOR 

for greater corrosion resistance and pro- 
tection of contact surfaces. All conductors should 
be cleaned and Fargolene applied to seal out mois- 
ture from the contact areas before installing the 
clamp. 


WIDE RANGE OF SIZES AND TYPES 

for the best selection of your needs the 
600 series’ connectors are available in sizes up t 
397,500 Al. . . . with or without copper liners . . . 
with inhibitor loaded contact areas and individually 
packaged. 


CONDUCTOR RANGE 


eee ee ee 
ooooococo o 


Ask your Line Material Field Engineer for complete details. 


Distributed by 


LINE MATERIAL INDUSTRIES 
McGraw- Edison Company 
Milwaukee, Wisconsin 


Manufactured by 


FARGO MFG. COMPANY, INC. 
Poughkeepsie 
New York 


In Canada, CANADIAN LINE MATERIALS, LTD., Toronto, Canada 
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Plowback of earnings into research 
for new designs and new materials 


helps Westinghouse develop 


| 
| 
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Pioneering again, Westinghouse has produced the third major break- 
through in power transformer development. 


The first major breakthrough, forced-oil cooling, was developed by 
Westinghouse in 1940. It made practical for the first time construction 
of transformers up to 380,000 kva. The second breakthrough, the Schnabel 
car, also by Westinghouse, raised the practical kva to 450,000. 


The third major breakthrough — Inner Cooling — makes it possible to 
byild and ship transformers with ratings up to 600,000 kva or more. This 
is the biggest step to date toward construction of transformers that will 
meet the demands of the future. 


Inner Cooling is essentially a means of taking full advantage of the 
materials used in conventional transformer construction. Present con- 
struction places the oil ducts on both sides of the coil consisting of multiple 
conductors wound in parallel. Inner-Cooled construction places the oil 
duct between the parallel-wound conductors, with cellulose material be- In conventional construc- 
tween adjacent coils. This construction takes full advantage of the superior tion (above), oil flows 


dielectric strength of the cellulose material. over the two outside sur- 


. . ; ; ' faces of the coil. With new 
Inner Cooling promises transformers with lower impedances and improved Inner-Cooled construc- 


performance, permits more kva in the same area. Space and weight reduc- tion (below), cooling oil 
tions up to 25% for transformers of the same rating are now possible. flows over the inside of 


Inner Cooling — the third major breakthrough — was made possible the coil surfaces. 


through Plowback of Earnings into the far-flung Westinghouse facilities 
for research and development .. . facilities that are available to all West- 
inghouse divisions in their search for answers to future problems which 
are to be faced by America’s electric utilities. 


Call your Westinghouse representative for the full story on the new 
Inner-Cooled construction . . . or write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pennsylvania. J-70872 


Here is graphic proof of the size reduction afforded by Inner-Cooled construction: 
the unit shown with Mr. C. W. Miller, Westinghouse Power Transformer Engineer- 
ing Manager, is an Inner-Cooled Westinghouse 30/50 mva OA/FOA power trans- 
former; the silhouette is that of a transformer with the same characteristics built 
with conventional construction. 


you CAN BE SURE...1F ITS Westi nghouse = 
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Supervisory System .. . 
(Continued from page 70 


‘It’s NEW! 


Wire that combines the strength of steel with 
the high corrosion resistance of aluminum 


It’s Hl * 


metry, up to 30 data points can be 
continuously monitored over super- 
visory control transmission circuit. 
Applied Science Corp of Princeton, 
P. O. Box 44, Princeton, N. J. 


Air Break Switch .. . 


. . - has blade that swings open or 
closed in one continuous move- 
ment without lost motion. In clos- 
ing action, blade enters contact be- 
fore pressure is applied; in opening, 
all pressure is released before blade 
travel occurs. Designated the type 
RVL, it is available in ratings from 
7.5 through 161 kv, with 3-in. or 
5-in. bolt circle. Current ratings are 
400/600, and 1,200 amp. Unit 
may be mounted in horizontal, ver- 
tical, or underhung position. 

Royal Electric Mfg Co, Inc, 1122 
E 87th St, Chicago 19, Ill. 


GE STRAND 


PAGE has successfully combined two time-tested metals into a 
revolutionary new wire—ACCO ALUMINIZED—that has a ductile, 
protective coating of aluminum bonded to iron and steel wire by a 
hot-dip method. This product is covered by and is manufactured 
under processes covered by U.S. and foreign patents. 

Now PAGE offers ACCO ALUMINIZED Steel Strand for guy wire, 
ground wire and messenger wire applications. Can be used with 
Preformed Guy-Grip dead-ends made of ACCO ALUMINIZED Wire, or 
with galvanized pole hardware. Here is evidence of ACCO ALUMINIZED 
Steel Strand’s superiority: salt spray tests conducted in strict accord- 
ance with ASTM procedures 
show that, for equal thick- ie 
ness of coating, aluminized Also...PAGE 
outlasts galvanized by more ACSR CORE WIRE 
than 2 to 1. Aluminum Conductor 

Cable with PAGE acco 
ALUMINIZED ACSR 
Core Wire is now 
available from many 
manufacturers of con- 
ductor cable. Product 
quality control is as- 
sured by a special test- 
ing procedure mutu- 
ally developed by 
PAGE and ALCOA. 


ALL STANDARD GRADES’ Send for Informative Booklet 


* PAGE ACCO ALUMINIZED Steel 

Strand is available in Common, 
Siemans-Martin, High Strength, 
Extra High Strength and Utility 
grades with physical properties 
meeting astm Spec. A-122-54-T 
and A-363-55-T. 
NOTE: We will continue to make 
and market PAGE Stainless Steel 
Strand and pace Galvanized 
Strand, as heretofore, in 3-, 7- and 
19-wire construction. 


How about ductility and ad- 
herence properties of alu- 
minized wire? Why does 
aluminizing create a true 
duplex coating over the 
core? How does aluminum 
“sacrifice itself’”’ to pro- 
vide electrochemical pro- 
tection? For answers, 
write us at Monessen, 
Pa., asking for Booklet 
DH537-A. 


Page Steel and Wire Division 


AIRY 


fel an tate 


AMERICAN CHAIN & CABLE 


Derrick, Winch, Digger . . . 


. .. With pushbutton remote control 
can be operated by inexperienced 
| man after 10-min. instruction. Hand- 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portland, Ore., 
San Francisco, Bridgeport, Conn. 


Pens 
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held control head, connected to rear 
of truck by 22-ft cable, permits op- 
erator to be in working area but 
retain full control of derrick erect- 
ing, up and down movement, digger 
forward and reverse action, all winch 
operations, truck engine speed, and 
derrick storage. To reduce servic- 
ing, hydraulic controls are mounted 
inside truck’s cabinet wall. 

Tel-E-Lect Products, Inc, 10,001 
Minnetonka Blvd, Minneapolis 26. 


Potheads .. . 


- + « drawn from %-in. copper- 
bearing steel plate comes in three 
standard sizes to meet all capacity 
requirements up to 15 kv. Wide 
variety of mounting plates, aerial 
terminal lugs, and cable entrances 
permit combinations for any normal 
connection in the three sizes. Within 
each size, all parts are interchange- 
able to provide for parallel or di- 
verging insulators, and outdoor or 
indoor installation. 

Esco Mfg Co, P.O. Box 1039, 
Greenville, Texas 


Level Winder .. . 


.». lays winch cable on drum neatly, 
even under extreme load conditions. 
Posts supporting winder rocker bar 
have 3-spring arrangement which 
permits no-kink winding both un- 
der slight tensions and under full 
winch capacity horizontal pull. 
Benefits are longer cable life, safe 
operation, and lower maintenance. 
Designed for 10-ton Series HB9 
winches, unit can be adapted to 
other winches and installed in field 
in a few hours. 

J. H. Holan Corp, 4100 W 150th St, 
Cleveland 11, Ohio 


Chart Recorder... 


. » » using rectangular coordinates is 
6-channel ink-writing device pro- 
viding easily interpreted read-out 
for analog computers. Designated 
the Model MC-300, it has an extra 
marker channel that permits auto- 
matic paper speed indication and 
can be used as an event marker. 

Mid-Century Instrumatic Corp, 611 
Broadway, New York 12, N. Y. 
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Yew I-60 

metord Cortitied ! 

This seal of contifpieation. 

on General Elechios new 

E60 Chass 200 watthowr 

WALAS ‘meank they've passed 
mad. guality covtnok tests for aseuracy- 
aud portormante. You GE Salesman 
Will show You how this pre-Cesting 


Cam. Sane you. time and. money. 


28-13 


GENERAL @@ ELECTRIC 


The NEW American 225 Receiptor 


especially designed for stub-type bills 
used with punch-card tabulating systems 


The new American 225 is great initials and teller’s number. On the 


news for electric utility and other 
companies using postcard-type bills 
in connection with punch-card tabu- 
lating systems. In a fraction of a 
second, automatically, it performs 
three key operations which have 
never before been successfully com- 
bined. It perforates the customer's 
part of the bill, marking it un- 
alterably, ineradicably, with the 
date, location number, company 


accounting stub it prints the date 
and teller number without the 
slightest disturbance of code per- 
forations. And—all in one instan- 
taneous operation—it severs the 
two portions of the bill, cleanly. 
American Perforator products have 
been leaders in their field for al- 
most half a century. Write for full 
information. And see us in Houston 
April 14 to 16. 


HELLER ROBERTS 


Manufacturing Corporation 
AMERICAN PERFORATOR DIVISION 


700 Jamaica Ave., Brooklyn 8, N. Y. 
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FIG 2—Daily load curve of eight electric house heating sys- 
temseand a rural distribution system. lowa, Jan, 1957 


5 and after 7 pm. Under these conditions 2,787 elec- 
trically heated houses, a 9.5% saturation, might be 
served without creating an artificial peak. However, it 
is expected that future system curves will have broader 
and flatter peaks than at present, resulting in better load 
factors. It appears that on the Corn Belt generation 
system saturations of controlled electric house heating 
above 4 or 5% will create artificial annual peaks, 
unless the annual peak does not occur in winter. 





2 3 6AM 9 12 3 
Hrs of Day 


FIG 3—Load curves for day with maximum demand in Feb., 
1956 and April, 1957 of an lowa REA generation co-op 


Fig. 3 shows examples of daily load curves with flat 
peaks for Corn Belt Power Cooperative for the day 
with maximum demands in the months of Feb. 1956 
and April 1957. From the duration of the peaks it may 
be seen that if the outdoor temperature had been low, 
any saturation of 2-hr controlled heating on April 3 
would have caused a higher system peak than with the 
load uncontrolled. 

The group peak demands of uncontrolled electrically 
heated houses occurred in early morning hours. De- 
mands were lowest in the early afternoon. At the time 


76 


45 


of the system peak, the demands were above the after- 
noon lows but were still below their peaks. Diurnal tem- 
perature variations caused this. Also, the appliance load 
was probably high at the same time. Heat from these 
loads is, of course, substractive. 

Using Fig. 2 and considering the dotted line to be 
correct for uncontrolled house heating on Jan. 16, 
the average annual peak demand of the 8 heating sys- 
tems was 8.2 kw and occurred at 4 am on Jan. 16. The 
average demand at 5:30 pm was approximately 5.9 kw. 
It was 4.0 kw for controlled systems. 

To compare the effect of controlled and uncontrolled 
house heating systems on annual system load factors, 
house heating load factors were calculated assuming the 
group annual house heating maximum demand occurred 
at the time of the system annual peak. A group annual 
load factor of 31.5% was obtained for heating systems 
without off-peak controls and 46.5% with off-peak 
controls. The former value is below and the latter 
value slightly above the annual load factors usually en- 
countered on rural distribution systems in this area. 
Therefore, house heating systems without off-peak con- 
trols may be expected to have an adverse effect on 
annual distribution system load factors; those with con- 
trols should improve annual system load factors until 
the saturation creates an artificial system peak. 


Monthly LF More Important Than Annual LF 


Monthly load factors may be more important than 
annual load factors if wholesale power rates are based 
on monthly maximum demand as well as energy con- 
sumption. The addition of electric house heating with 
or without off-peak controls will improve the load 
factors for most months of the heating season. Group 
monthly load factors for controlled house heating were 
50.8, 53.7, 61.9, 51.7, and 48.7 for the months of Dec. 
1956 through April 1957. These values are near the 
monthly load factors of distribution systems. The group 
house heating monthly maximum demands occurred at 
6:15 am in Dec., 7 pm in Jan., 4 am in Feb., 5:15 am in 
Mar., and 2 am in April. Only on January 16 was the 
weather sufficiently cold for the off-peak controls to 
cause the monthly house heating peak to occur imme- 
diately after the control period. On all the other days 
of the heating season the group maximum demands 
between house heating and the distribution system will 
cause heating to improve system monthly Lf.’s. 

When the group demand is taken at the time of the 
system peak, the monthly load factor for controlled 
house heating may even be above 100%! For example, 
in this study the electric heating systems had an aver- 
age load of 4.9 kw in Jan. 1957. Group demand at the 
time of the system peak averaged 4.4 kw with controls 
and approximately 5.9 kw without. The group load 
factors for January would then be 111% for controlled 
heating and 83% for uncontrolled heating. 

Thus, assuming high load factors, a special house 
heating rate may be justified without requiring off-peak 
controls when wholesale energy is bought monthly. 

Controlled electric house heating will improve the 
annual load factors of most Iowa rural distribution sys- 
tems until saturations are high enough to create artifi- 
cial system peaks. After an artificial peak is created, a 
further increase in the number of controlled house 

(Continued on page 98) 


March 31, 1958 @ ELECTRICAL WORLD 





two 4800 hp Hamiltons step up power for 4800 sq. mile area 


FROM GREAT BEND, right in the heart of “The Wheat 
State”, the Central Kansas Electric Cooperative Inc. 
supplies power to nine counties over an area of 4800 
square miles. Recently, two 4800 hp Baldwin-Lima- 
Hamilton dual-fuel engines were added to the facilities, 
to meet the increasing power demands of private con- 
sumers, utilities and local industries. 


TO KEEP these engines running at safe operating tem- 
peratures, vertically mounted Ross Exchangers have 
been furnished to cool both lube oil and jacket water. 
With every vital part protected by safe, dependable 
heat removal, reliable performance is assured over long 
periods of continuous service. 


“OUR EXPERIENCE has been that we have always ob- 
tained only the best results from Ross units”, states 
Baldwin-Lima-Hamilton Corp. “We are quality equip- 
ment manufacturers, and therefore, whenever it is 
economically possible, include the best auxiliary equip- 


ment available. This is usually Ross with regard to 
heat exchangers.” 


VOICING SIMILAR REASONS for Ross Exchanger se- 
lection, numerous other prime equipment builders 
regularly install these compact units on engines, com- 
pressors, turbines, reduction gears, speed increasers and 
torque convertors . .. to cool lube oil, jacket water, 
air and hydraulic fluid. 


TOP-RATED for ruggedness and thermal efficiency, Ross 
Exchangers are pre-engineered and fully standard- 
ized in a wide range of sizes to meet your specific 
requirements. 


IF YOU HAVE ANY HEAT TRANSFER PROBLEMS, involving 
any type of heat transfer equipment, it will pay you to 
learn more about Ross. For detailed information, re- 
quest Bulletins 2.1K5 and 1.1K6. American-Standard*, 
Ross Heat Exchanger Division, Buffalo 5, New York. 
In Canada: American-Standard Products (Canada) 
Limited, Station D, Toronto, Ont. 


* 
Anmenican-Standard and Standard ® are trademarks of American Radiator & Standard Sanitary Corporation. 


Amenican-Standard 


ROSS HEAT EXCHANGER DIVISION 
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INDUSTRIAL APPLICATIONS 


Automation Keys Production of New Material 


2 
& 


. 


“lee 


— 


ne 
vs 


- 


WORKMAN FEEDS MASONITE SHEET into beginning of automated painting, 
cooling, and drying line. Process needs only one workman, uses 90 kw in heat, 


WILBUR KING, Industrial Engineer, Wash- 
ington Water Co, Spokane, 
Washington 


Power 


A completely automated line that 
can be operated by one man is a 
key factor in the production of a 
new durable construction material at 
Enamo Bord in Spokane, Washing- 
ton. Using 90 kw of infra-red heat 
and 40 hp in motors, the line turns 


out sheets of Enamo Bord, a Mason- 
ite material coated with special 
paint, in about ten minutes each. 
The workman feeds in Masonite and 
the electric line does all the rest: 
painting, conveying, drying and 
cooling. 

A 3-hp conveyor carries the in- 
coming sheets through two rollers 
which apply a coat of special primer 
to each side of the material. The 


primer is dried at a temperature of 
100F. in a continuous type infra- 
red oven consisting of 16 1.5-kw, 
4-ft quartz tubes. 

The board is then carried to the 
main sprayer, where the finish coat 
is applied and a second infra-red 
oven consisting of 148 500-watt 
lamps arranged in four rows re- 
moves the volatiles. This oven is a 
4x4-ft tunnel, 45-ft long. The de- 
sired temperature is 325F. The 
height of the conveyor can be ad- 
justed to control the amount of heat 
applied to the painted boards. The 
tunnel is insulated with two inches 
of rock wool to reduce heat losses 
through the walls. 

When the drying is completed, the 
boards are passed through an air 
blast cooling section and then into 
a refrigeration compartment. A 15- 
hp compressor and five %4-hp fans 
finish the cooling process. The 
finished boards are then ready for 
crating, packing and _ shipping. 
Treated in this manner, this siding 
material is tough, unbreakable, rot- 
proof, termite-proof. It has a guar- 
anteed life of 15 years. 

One of the owners, Mr. Merl 
Black, states: “We chose electric 
heat because it seemed the easiest, 
safest and surest way to do the kind 
of a job we wished. We also feel it 
is the least expensive way we could 
possibly produce a quality product.” 


Air Conditioning System Ends Printing Press Stoppages 


March 31, 


L. ALBERTSON, Supervisor, Sales Appli- 
cations Dept, Philadelphia Electric Co, 
Philadelphia, Pa. 


With the aid of a 40-ton air con- 
ditioning system, production of 
printed labels is now a smooth run- 
ning operation at Tompkins Label 
Service, Philadelphia, Pa. Holding 
room temperature at 75F and hu- 
midity at 50%, the system condi- 
tions the paper for presses and other 
handling. Proper crispness enables 
presses to work at correct speed and 
eliminates lost time caused by stop- 
pages for adjustments. 
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An improved 


Combination 
Starter 


for extra safety 


While the changes in the new Allen-Bradley Bulletin 

712 and Bulletin 713 starters may be relatively minor, 

they were made in your interest—to give you the best 

control on the market. 

The new operating lever has been attractively restyled 

and structurally improved. Now the disconnect switch 

can be locked “open” or locked “closed” —with three 

padlocks of any kind. For the maintenance engineer, 

a concealed latch pin is built into the lever, which per- 

mits opening the door of the cabinet without opening 

the disconnect switch and stopping the motor. The 

door can also be padlocked shut independently of the : 
operating lever. j 5 a an 
With the disconnect lever in the “off” position, the 

cabinet door can be opened. At a glance, it can be seen 

that the movable contacts are open. An added “safety” 
feature—the incoming line connections are covered 

with an insulating plate to prevent accidental contact. 


ALLEN-BRADLEY 


MOTOR CONTROL 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


guacil 





Not only the Motor Starters, but 


the Accessories must be “Quality)’ too! 
AN. 
: NUM, 

we specify 


ALLEN-BRADLEY 


...all the way 


“Trouble” that shows up in a motor starter is often traced to a faulty operating 
auxiliary—such as a limit switch or even a push button station. Allen-Bradley 
builds the same high quality into its many accessories as it does into its motor 
starters—to give you millions of trouble free operations. They are also tested 
as thoroughly. Contacts are usually double break and always are of a silver 
alloy, which means they remain in perfect operating condition. It will pay 
you, too, to specify Allen-Bradley Quality control—“all the way!” 


Bulletin 800T Oiltight Control Stations. Available in from Bulletin 802 Precision Bulletin 805 Foot Switch. In rugged die 
one to sixteen units, in die cast aluminum enclosures. Limit Switch, with oil- cast enclosure for the toughest service. 
tight head and body. 


Bulletin 837 Tempera- 
ture Control with snap 
action, precision switch. 


Bulletin 800 Standard Bulletin 836 Pressure 
Bulletin 849 Pneumatic Timer. Bulletin 800T Oiltight Push Button, Selector Duty Push Button. One, Control in NEMA 4 


Reliable and accurate. — \ Switch, and Press-to-Test Pilot Light. two, and three buttons; watertight enclosure. 


. a also as selector switch. 
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"2,500 P.R. Men’ 


(a success story in many acts) 


The best public relations programs hit at the grass roots level. They are sincere; 
they are personal; they are continuous. And one way many utilities are building 
good public relations—personally, sincerely, and continuously—is through their 
employees. In “Reddy News” Edwin Vennard, vice president and managing 
director of Edison Electric Institute, cited recently the case of the utility company 
official who was asked the number of people employed by his company’s public 
relations department. “I don’t have the exact figure on hand,” he replied, “but 
it’s somewhere between 2,500 and 2,600.” 


The power of each company’s “2,500 P.R. men” has been well recognized for a 
long time in the electric utility industry. Metermen, cashiers, and other employees 
who contact customers can make them friends or enemies of the entire company. 
And whatever any employee says about his company will help mold the opinions 
of all within earshot, for better or for worse. 


Some companies have shown that the employee is a way to reach the customer 
with good will as well as kwhrs. Here are stories about how two power companies 
use employees on the public relations team. One is on the West Coast and one 
on the East Coast. Washington Water Power Co has taken a new direct approach. 
Central Maine Power Co has given a modern touch to an old method. 
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Other programs have proved successful for other companies. Although not all 
of them are mentioned here, they are in action now from coast to coast. And 
it seems likely that programs set up to make full use of employees as public rela- 
tions ambassadors will increase in the future. 











Much of WWP’s public relations program depends on the employee. For years 
the company has clung to the belief that friendly, well-known employees are the 
first step to an equally friendly public. In 1947 WWP introduced an extensive 
“Better Service Program” with these words to employees: “. . . if you make an : 
extra effort, the program will be a success . . . Success or failure of the program 
is all up to you.” Today the emphasis is in the same place. 














Last year a program was tied to the employee’s friend-making instinct. It paid 
off. The company had found, by surveys, that five out of ten WWP customers 
actually knew a company employee or would recognize him on the street. But 
nearly 97% of the customers spoke well of employees as courteous, fair, and 
friendly people to deal with. WWP’s target was this 47% gap composed of 
customers who were ready to be friends with more employees if they were 
given the opportunity. ; 












WWP set an ambitious goal for itself. By September 1 (seven months after the 
program’s start) the company hoped that a survey would show that 75% of all 
customers would know a WWP employee. This goal was abbreviated to “75x57.” 












Management gave the program a strong kick-off. Management-employee dinners, 
attended by employees and their wives or husbands, were conducted throughout 
the company system. WWP President Kinsey M. Robinson took the friend- 
making program to his employees through a series of meetings with them. 
Then he charged his department and division managers to encourage results 
through direct reports. 
















A well-timed and active promotional program kept the movement going. Pro- 
vocative posters went up on bulletin boards even before the program was 
announced hinting at its objectives and focusing attention on the slogan “75x57.” 
Weekly desk reminders and more posters kept the program fresh in employees’ 
minds throughout the campaign. Men from the information section staff re- 
placed waiters in the company coffee bar on “Coffee Day”—an open house the 
company held to remind employees that the program was considered important. 
Results were reported monthly in WWP’s house organ, “The Illuminator.” 













The employees really made the program roll. Some worked through community 
organizations and clubs. Here are a few of the community activities “The 
Illuminator” noted as the program gathered steam: 
“Judged a science fair at a high school. Met and had a pleasant time with 
several new business men.” 
“Marvin Damrell checked out two films for showing to a group of 20 people.” 
“John Keith spent an evening talking to amateur camera club about portrait 
photography.” 
“Took part in high school vocational clinic.” 

















Some employee contributions were even quieter, but no less effective: 
“Pulled a state highway truck out of the mud near Ford. Lineman and 
serviceman pulled a stranger out of the mud near Creston. Put in a flagpole 
at school at Long Lake.” 

“Assisted a newly released elderly patient from St. Lukes get reestablished 


at home.” 







March 31, 1958 @ ELECTRICAL WORLD 





82 MANAGEMENT NEWSLETTER 












“Stopped on the way to the lake to help a fellow with a flat tire.” 
“Took an invalid housekeeper shopping.” 

Or simply: 
“Paid a call on new neighbors. Found them very nice people.” 


What has this emphasis on the employee accomplished at WWP? Pres Robinson 
has endorsed employee programs as one of the contributing reasons for the 
newly received Charles E. Coffin award—the third time his company has been 
so honored. But there’s more in it than medals. Said Robinson: “The American 
people basically are firm believers in the philosophy of free enterprise. They 
will support private enterprise if given the facts by people they know, like, 
and trust. Our employees will do the job if we give them the inspiration.” 


The 1957 friend-making program worked well. How well showed up in the 
survey last fall which found a surprising 13% increase in customers who would 
say; “Yes, a Washington Water Power employee is a friend of mine.” In the 
period between 1954 and 1956, surveys had indicated a moderate 4% rise. 


What’s ahead for the company this year? More of the same. WWP reveals 
that the °58 program aims to get each employee personally to account for ten 
new friends. The program will be supported by top management, directed by 
managers and supervisors, and—if 57 performance is a sample—vigorously 
carried out by employees. 


Central Maine Power Co provides a good example of another way to use em- 
ployees in community relations—the customer contact training course. Courses 
of this kind; designed to make every contact between customer and employee 
a help to community relations, are widely used by utilities from coast to coast. 


Central Maine’s course is complete in four sessions of two hours each. The 
company aims to give the course to some 1,200 of its employees who have 
contact with customers—metermen, store and sales employees, local repre- 
sentatives, clerks, cashiers, and secretaries. Classes are held on company time. 
The course is administered at division level, and presentation is the responsibility 
of the division manager. 


What makes this course effective is student participation. When the subject 
is “Telephone Courtesy and Oral Expression,” instruction is built around tape 
recordings of employees’ voices. When the subject is “Customer Complaints,” 
the employees get some knotty problems in human relations to unravel. The 
discussion leader supplies the problems; employees taking the course bat them 
around, discuss and argue, and come up with solutions. These “buzz sessions,” 
as they are called, keep interest high. 


The first session is devoted to “Appearance, Consideration, and Etiquette.” 
To avoid the appearance of preaching, points are covered in question form, for 
instance: When entering a customer’s home, should an employee remove his 
overshoes? How about his hat? Should he discard his cigarette or cigar? 
Suppose the employee is smoking a pipe? 


In pointing out that the remark following a greeting is important to a pleasant 
contact, the instructor asks the employees to analyze such remarks as these: 
“Hi, what’s your trouble?” and “Good Morning. Are you the person who 
kicked about the electric service?” Discussing specific situations like these is 
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calculated to keep employees thinking—and to impress them with the fact that 
most lapses in courtesy are more through thoughtlessness than design. 


The second session is entitled “Telephone Courtesy and Oral Expression.” 
Employees are given practice sentences to read into a tape recorder. Example: 
“The price of the perculator was $29.95, and our records show that a payment 
of $5.00 was made January 14th and another payment of $10.00 on February 
Sth, leaving a balance of $14.95 due . . . Tomorrow? . . . Thank you, Mrs. 
Smith.” When the tapes are played back, the employees are asked to rate them- 
selves. This kind of exercise impresses a person with the importance of his 
speaking voice more than a long lecture or a pamphlet on the subject. 


“Common Customer Complaints” are treated in the third session. The em- 
ployees first hear company policy on appliance service, credit collections, and 
service interruptions. Then comes a “buzz session.” Complaints, some fictitious, 
some real, are written on cards and passed out to the group for discussion. 


‘ Here’s a sample: Customer on telephone to office clerk: “I wasn’t home when 


your meter reader came today, but my son let him in and you should see the 
mess on my floors. He didn’t bother to take his rubbers off and there’s mud 
all through the hall. This isn’t the first time it has happened. I want someone 
else to read my meter hereafter.” 


Question: If you were the office clerk, how would you handle this call? 


“Buzz sessions” are the strong point of the final hour, on “Difficult Customers.” 
Some of the cases are difficult indeed. They include “The Bill Comparer,” 
“The Customer who Misrepresents,” and “The Loud-Spoken Irate Customer 
(Inebriated?)”; and bring out how to handle group complaints, and how to 
apologize when it turns out the customer has a valid complaint. 


Central Maine employees who have taken the course say they have learned from 
it. Their application of what they have learned can be expected to keep 
community relations friendly in Central Maine Power Co’s service area. 


Utilities all over the U. S. are conducting programs aimed at making full use 
of their “2,500 P. R. men.” Here are just a few of these programs: 


Texas Electric Service holds a series of special employee meetings yearly at 
which top notch speakers from all over the country are brought in to address 
the group. This is the highlight of their year ’round employee program. 


Detroit Edison believes that a well-informed employee is proud of his company, 
and works through its staff of some 300 supervisors who pass the word along to 
the employees. All the company publications are geared to keep the employees 
informed of company activities and industry progress. 


PS Co of Colorado has for some years carried on an information and speakers 
service that keeps employees up to date on national issues. The company 


pioneered in telling its employees about the “preference clause.” 


Connecticut Power & Light also carries out the theory that an enlightened 
employee will pass on his information to the public. 


Cleveland Electric Iuminating Co has an excellent speakers bureau, and 
carries up-to-date reports on the industry in the company magazine. 
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Eliminate testing 
of molded current transformers 


with Westinghouse 


you install...that’s all! 





nen 


Only Westinghouse gives you... 


FREE CERTIFIED 


You need never acceptance-test 











Westinghouse Certified Test Results mean that 
you need never acceptance-test another molded 
current transformer. This is because every West- 
inghouse molded current transformer is pretested 
before it is shipped. Further testing is completely 
eliminated . . . you install--that’s all. In addi- 
tion to saving time and money for you, Certified 


f 


You receive for your files a 3 x 5 file card with the 
specific test data on every molded current trans- 
former you purchase. This, again, eliminates 
another step for you when you buy Westinghouse 
molded current transformers. 

These Certified Test Results should satisfy your 
state PUC requirements. 


Molded current transformers being tested on the new 
Westinghouse automatic test installation at Sharon, Penn- 
sylvania. Here is another example of Westinghouse plowing 
back earnings into development . . . saving you time and 
money by eliminating testing. 





you CAN BE SURE...1F ITS Westinghouse Ww 


another molded current transformer 





Test Results are your guarantee that when you 
install Westinghouse molded current trans- 
formers, you install top quality. 

Westinghouse — and only Westinghouse — gives 










you Certified Test Results on its complete line 
of molded current transformers. 


Company Number_______ 


TYPE EMR CURRENT TRANSFORMER CERTIFIED TEST DATA 



















Serial Number 
Nameplate Ratio 
Date of Test 
Insulation Test Results TOOO 00 
100 % Current 
B 0.2 Burden 1.6+ 100.10 
10% Current 
B 0.2 Burden 6.3+ 100.25 


See reverse side for interpretation of dato 


Phose Angle} 
And 


% Ratio \ 








The above is a true record of actual tests made on this unit at 
the Sharon Works of the WESTINGHOUSE ELECTRIC CORPORATION 
7 
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All Westinghouse molded current transformers carry the Certified Test Results 
record. This includes the SM line, molded of silicone rubber, and the 600-volt 
class, molded of polyester elastomer, a product of Westinghouse research. 


The EMO and EMR 600-volt class transformers are four ways superior to any comparable units: 


50°, greater cable capacity— with obround 
primary opening on the EMO. 

Positive, permanent connections. exclusive 
Ilsco-type secondary terminals with weather- 
proof covers. 

Longer life—polyester gives outstanding pro- 


You eliminate all testing of these trans- 
formers when you buy Westinghouse. 

You receive specific test data about the 
molded current transformers you purchase 
from Westinghouse, at no extra cost. 

You install- that’s all- when you purchase 
Westinghouse molded current transformers. 


tection against weather and corrosive acid 
or alkali fumes, as well as outstanding resist- 
ance to deterioration caused by oil. 


e Smaller, lighter-—polyester molding, plus the 


new design, gives you reduced size and 
weight . . . simplifying installation. 


e You receive ...on the EMO and EMR 


current transformers... four extra features 


of superiority. 


For full details on Certified Test Results call 
your Westinghouse representative, or write 
Westinghouse Electric Corporation, P. O. 


30x 868, Pittsburgh 30, Pennsylvania. 


J1-70833-4 


you CAN BE SURE...iF ITS Westinghouse ce 











News About People 


Lynn G&E Elects Ayer President, Fite VP 


Lynn Gas & Electric Co has 
elected Harold E. Ayer as its new 
president and Richard L. Fite, Jr, as 
vice president. The Massachusetts 
utility is now a subsidiary of the 
New England Electric System. 

Ayer, executive vice president 
since 1956, succeeds James A. 
Cook, retired. A graduate of Ver- 
mont’s Norwich University, Ayer 
joined Lynn in 1934 as power sales 
engineer. He later progressed 
through a variety of executive posts, 
including assistant to the general 
manager, VP-operations, and VP- 
general manager. 

Fite has been assistant to the 
executive vice president since 1956. 
He began his asseciation with Lynn 
in 1934 as salesman. 





Three Pacific Power & Light Co 
executives have received new duties 
in a new engineering dept division. 
The unit will handle load and power 
resources forecasting and utility and 
U.S. power purchase contracts. 

Albert Bauer becomes manager 
of construction and operations not 
handled in PP&L districts; George 
Beard, assistant chief engineer-man- 
ager of engineering; and Robert 
Lisbakken, assistant chief engineer 
and head of the new division. 
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HAROLD E. AYER 





RICHARD L. FITE, JR 


Southern Nevada Ups Johnson 


E. F. Johnson, general superin- 
tendent for Southern Nevada Power 
Co since July, 1957, has been pro- 
moted to the post of vice president. 

In this capacity, Johnson will 
continue to supervise the operation 
and maintenance of power plants 
and the construction, operation, 
and maintenance of distribution and 


E. F. JOHNSON 


transmission lines and substations. 
In addition, he will be responsible 
for rate matters and will supervise 
operating and construction budgets. 

The new vice president, who has 
been a member of SNP’s executive 
staff since March, 1956, was for- 
merly with American & Foreign 
Power Co. 


New Posts 





ALBERT BAUER 


1958 


GEORGE BEARD 


R. B. LISBAKKEN 


89 








One of 18 MURCO 
GATE HOISTS 


| 
for LONG SAULT DAM, | 
| 






ST. LAWRENCE PROJECT, 
near MASSENA, N. Y. 



















Each hoist weighs 93,000 Ibs., 
shipped completely attached with 
all electric motors, controls, limit 
switches, wired ready for oper- 
ation . . . the overall length of 
one unit is 57 feet, 81/2 feet wide 
122 feet high . . . with a lift- 
ing capacity of 175 tons .. . 
will raise and lower the gates 
in the dam at a speed of 1 foot 
per minute. 














This is one type 
of Gate Hoist de- 






signed and manu- 






Factured by us, 


backed by 75 






years’ experience. 


MURCO Gate 





Hoists are designed 






@eeeeeeeeeeeeeeee 





in a wide range 






of capacities from 






this large Gate 





Hoist to less than 





one ton. 


















Write for complete information on MURCO Gate 
Hoists and engineering recommendations to meet 
your specific power dam requirements. 


D. J. MURRAY 
MANUFACTURING co. 
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| Black Becomes L-M’s Manufacturing VP 


New vice president in charge of manufactur- 
ing for Line Material Industries is Lloyd L. 
He replaces John M. VanVleet, who 
resigned recently. 

Black, manager of the company’s Zanesville 
(Ohio) transformer plant since 1950, moves 
into his new position with a 32-year back- 
ground in utility and manufacturing operations. 
He has been with L-M since 1946, serving ini- 
tially as assistant manager at Zanesville. Warren 
R. Higgins now becomes acting manager of the 
Zanesville plant. 


PERSONAL BRIEFS 


Long Island Lighting Co has named 
A. J. Pansini assistant to the op- 
erating vice president; Charles Kiel, 
Jr, as manager of the operating 
services dept; R. M. Grogan as man- 
ager, transmission and distribution 
lines dept; F. G. Josberger as man- 
ager of meters and distribution en- 
gineering dept; A. T. Jorgensen as 
manager, electric production dept; 
and M. J. Thrasher as manager, sys- 
tem operations dept. 


William S. Rummens is new assist- 
ant administrator of Rural Electri- 
fication Administration . . . R. R. 
Rend has advanced to Montana 
Power Co’s superintendent of power. 


At New England Power Service Co, 
Howard G. Lasselle has been named 
assistant general purchasing agent; 
Webster C. Whitman, chief district 
engineer at Boston; Brayton D. 
Fisher, manager of the Attleboro 
Electric Co; Charles E. Rounds, 
merchandise sales manager for Nar- 
ragansett Electric Co; William M. 
Freudigman, sales promotion man- 
ager for Narragansett; and Harold 
R. Blomquist, electrical design en- 
gineer at Boston headquarters. 


Recently promoted at Public Serv- 
ice Co of Oklahoma were R. O. 
Newman, to assistant superintendent 
of operations and _ construction; 
Russell Linton, to electrical en- 
gineer, production section, opera- 
tions and construction dept; Warren 
Davis to mechanical maintenance 
supervisor for PSC electric generat- 
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ing stations; and Merle Lindburg to 
mechanical test engineer for produc- 
tion section. 


Milton L. Andersen has advanced 
to manager of manufacturing for 
General Electric Co’s medium trans- 
former dept . . . In the semicon- 
ductor products dept, Lee L. Bush- 
ong has been named manager of 
manufacturing equipment develop- 
ment... David C. Pinkerton is new 
manager of advance engineering in 
the communication products dept. 


OBITUARY 


Leo Harvey, 53, president and gen- 
eral manager of Porcelain Insulator 
Corp since 1928, was killed in an 
automobile accident on March 13. 
An honor graduate of Georgetown 
University in 1923, he was also a 
member of National Assn of Manu- 
facturers, member and former board 
of governors member of National 
Electrical Manufacturers Assn, and 
member and past chairman of 
NEMA’s high voltage insulator sec- 
tion. 


Donald Kallman, 35, nuclear sales 
engineer for Babcock & Wilcox Co, 
and his wife Nancy were killed in 
an automobile accident near Rome, 
Italy. 


David McCulloch, 80, former board 
chairman and executive vice presi- 
dent of Foster Wheeler Corp, died 
recently of a stroke. 
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Here’s an easy way to help PREVENT 
coming air-conditioning load problems 


It won’t be long . . . hot weather is coming... 
and so are the load problems resulting from 
the growing number of air conditioners being 
added to your lines. 

But, with the General Electric CF-7 hook- 
on recorder these load problems can be antici- 
pated . . . can be prepared for before the prob- 
lems actually occur. 


THE CF-7 PORTABLE, hook-on recorder offers 
you a convenient, economical means of obtain- 
ing the accurate records you need for intelli- 
gent load planning . . . and for the most effici- 
ent use of substation equipment. It provides 
these valuable records with an accuracy of 3% 
full scale . . . with a wide choice of ranges. . . 
and for all varying loads up to 750 amperes. 








































Check these important features: 


1. HIGH ACCURACY—3% accuracy of full 
scale gives you records you can rely on for 
future planning. 


2. FAST, EASY INSTALLATION—simply hang 
recorder, connect to 120v or 240v power sup- 
ply, select current range, attach leads, and 
hook on the line. 


3. NO SERVICE INTERRUPTION — no cutting or 
splicing required when measuring current .. . 
CF-7 will operate continuously for 30 days 
without attendance. 


4. 8.7 KV TRANSFORMER INSULATION RAT- 
ING— made possible by stronger Butyl molded 
insulation . . . enables safe, accurate testing of 
even high-voltage circuits. 


5. MULTI-RANGE OPERATION—close readings 
can be made over ranges of 15/30/75/150/- 
300/750 amps and 150/300/750 volts a/c. 


Why not look into the CF-7 now .. . before 
the load problems of air conditioning are here. 
Let your G-E representative point out the 
ways you can benefit from this versatile instru- 
ment. If you wish more printed information, 
write to General Electric Company, Section 
582-24, Schenectady 5, N. Y. for a free copy 
of Bulletin GEA-6104. 


GENERAL @@ ELECTRIC 
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* an effective; economical industrial communi- 
cation system designed to provide swift and 
sure voice communications regardless of dis- 
tance or surrounding noise conditions. 


SSS 


A SUBSIDIARY 
OF GILBERT ASSOCIATE 
ENGINEERS AND CONS 


GTC completely eliminates the 
need for costly, space consum- 
ing central control panel equip- 
ment and complicated wiring. 
Just two pairs of unshielded 
wires run between stations. The 
inconvenience and expense of 
vacuum tube failure is now a 
thing of the past. 


GTC Handset Stations and 
Loudspeaker Amplifier Assem- 
blies may be installed and 
field-wired anywhere. Merely 
“plug-in” amplifier units when 
ready to use. Installation, main- 
tenance and ex- | 

pansion costs / 

are drastically 

reduced. 


RAGE Siem) eer 
plication. Write today for a copy 
Ce mee amr tic- 1.1: eee 
criptive booklet. It’s yours free 
by return mail 


| 
| 
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Al Connector Standards 


(Continued from page 40) 


Contact temperature would be 
the critical measure of connector 
condition as it appears to be the 
softening of the metal at the contact 
that leads to deterioration. 

Temperature at the contact is a 
direct function of voltage drop 
across the contact resistance with 
load current flowing. As voltage 
drop is the basic measure of con- 
tact condition, and high values are 
associated with impending failure, 
periodic measurements indicated 
proximity to failure. 

The fault-current rating of the 
connector is then also indicated as 
this value, combined with the con- 
tact voltage drop or resistance, may 
produce a destructive melting tem- 
perature in the connection. In estab- 
lishing conservative performance 
ratings, values well below those 
corresponding to the critical soften- 
ing and melting temperatures should 
be specified to allow a factor of 
safety. 

While temperature at an arbitra- 
rily chosen spot on or in the connec- 
tor body can be measured, it must 
always be determined in relation to 
the true contact temperature be- 
cause of the thermal gradient be- 
tween the contact and point of 
measurement. Temperature meas- 
urements of the connector body can 
be indicative of the contact condi- 
tion. If temperature is to be used 
for general application in a perform- 
ance specification, the details and 
location of a hole to contain the 
thermocouple should be included. 

Contact stability is the final re- 
quirement of performance tests as 
deterioration is irreversible and its 
effects cumulative. In the laboratory 
tests on connections which did not 
fail, clamping force (a measure of 
relaxation), temperature, and re- 
sistance remained at values reached 
in the initial period after installation. 
Any test period is only a small frac- 
tion of the life expectancy of a con- 
nection and stability of the highest 
rated connectors must mean no 
change after the initial period of 
relaxation, except to provide a toler- 
ance in test measurements. In spec- 
ifications, the test connection assem- 
bly should be outlined, and require- 
ments such that tests may be run in 
a utility laboratory. 
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1 Sealtite—installed at Perry, New York, substation, New 
York State Electric & Gas Corp., on supervisory carrier 
current control equipment. 2 Sealtite is also used between 
115,000 volt potential transformers and cabinet, and be- 
tween cabinet and underground conduits. It speeded 
installation materially. 3 Connecting automatic forced air 
cooling to 15,000 Kva transformer bank, Sealtite absorbs 
movement set up by vibration of the equipment. No cracked 
or damaged conduit here! 


Warf 
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‘‘Sealtite solves 
a lot of problems 
at substations”’ 


reports Mr. Leon Wheaton, 
construction and maintenance foreman, 
New York State Electric&Gas Corporation 


“it’s twice as fast to install as 
rigid conduit=— and it really stands 
up under heat, wind, rain, snow 
and ice." 


Sealtite* flexible, liquid-tight conduit resists the 
weather and corrosive conditions that often knock out 
ordinary metal conduit. Wiring can’t be damaged. 
Protection is complete. That’s one reason more and 
more utilities across the country are using this unique 
conduit in plants and substations. 

Also—flexible Sealtite saves the time and expense 
of planning, cutting, cornering and fitting rigid con- 
duit. Installations are faster. Sealtite takes up move- 
ment, vibration . .. makes a neat appearance . . . facili- 
tates the replacement of motors and other equipment. 


WHERE TO Get SEALTITE — Electrical Wholesalers 
stock Types U.A. and E.F.+ Sealtite in easy-to-handle 
coils, in black or gray. Be certain you ask for and get 
the quality conduit marked “Sealtite” on the cover. Buy 
it in long lengths on reels or in cartons and cut it on the 
job without waste. Your wholesaler also stocks liquid- 
tight connectors. Free Booklet $-538 gives full informa- 
tion on Sealtite. Write: The American Brass Company, 
\merican Metal Hose Division, Waterbury 20, Conn. In 
Canada: Anaconda American Brass Ltd., New Toronto, 
Ont. Sealtite is approved by Canadian Standards Asso- 
ciation. 


Pat. Applied For 


CUTAWAY SECTION of Ee. 
Type U.A. Sealtite shows *s “ 
tough polyvinyl jacket SEALTITE & 
over flexible metal core 

Copper conductor wound 

spirally inside conduit 


COPPER BONDING CONDUCTOR 
gives positive ground 


SEALTITE 


flexible, liquid-tight conduit 


an ANACONDA product 


Insist on the 
conduit marked 





FREE! 2 New Manuals... 


on the modern 3M pressure-splice 
method of connector sealing: 


No 1 “A sealing connector for small 
° insulated conductors” 


—paper presented at the 1956 Annual Signal Corps Symposium, 
“Technical Progress in Communication Wires and Cables,’ by 
E. W. Bollmeier, Projects Manager, Electro-Mechanical Products, 
3M Company. 


This newly released paper covers the properties and uses of epoxy resin- 
impregnated splices including: requirements and secondary specifications of 
the sealing connector . . . insulation flow properties, extrusion methods, pierce 
ability, melting behavior, and shear removal . . . comparisons of wet-, heat-, 
and dry-seal methods. Liberally illustrated with schematic and cross-sectional 
diagrams and drawings. 


No. 2 “Design and engineering manual with 
applications for the ‘SCOTCHCAST’ 

Brand resin pressure splice” 

—operational recommendations for the use of epoxy resin pressure- 


splice materials and methods by the technical research staff of 3M’s 
electro-mechanical laboratories. 


A comprehensive guide for splice protection in 7.5KV and lower voltage 
service. Includes detailed and illustrated procedures for use on Power and 
Communication splices: T-Branched; Parallel Wye; Multi-Conductor: 
Shielded Cable. Special coverage of power only and communication only 
splices. Table of useful information gives quantities of resin and other ma- 
terials needed; data on materials specifications and sizes; working properties. 


THESE MANUALS FREE: To get either or both of these manuals. 
just write on your letterhead to: 3M Co., 900 Bush Ave., St. Paul 6, Minn., 
Dept. BV-38. 


““SCOTCHCAST” is a registered trademark of 3M Company, St. Paul 6, Minn. 


3M Electrical Products 


MMiimmesora Affinine ann WManuracrurine company 


+ WHERE RESEARCH IS THE KEY TO TOMORROW 
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Philo 6 Completes First Year 


(Continued from page 45) 


most entirely in a suspended or 
semi-colluoidal form rather than in 
solution, even at the low level of 
10 ppb. Soluble iron for these feed- 
water conditions, it appears, does 
not exist above the 2 to 4-ppb level. 
It was concluded that iron oxide 
is the most important and poten- 
tially troublesome substance in the 
feedwater control of a once-through 
steam generator. Yet it can be kept 
within acceptable limits by proper 
chemical treatment, supplemented 
by mechanical control. 
Representative sample tube sec- 
tions removed after 1,600 hr of pre- 
operating recirculation at various 
temperature levels and again after 
4,000 hr of actual operation have 
been examined. Chemical analysis 
of the deposit showed the major 
component to be magnetic iron oxide 
with minor quantities of other 
metallic oxides. Based on the ab- 
sence of increasing temperature 
differential, as shown by thermo- 
couples, and by examination of the 
tube specimens, it appears that up 
to five times as much oxide deposi- 
tion can be tolerated without cor- 
rosion as would be allowed in nat- 
ural circulation boilers with com- 
parable heat transfer rates. 
For the pH range of 9.5 
corresponding to about 2 ppm 
ammonia, the feedwater copper 
content has for the most part been 
less than 10 pph. Tests indicated 
that 50% or more of the copper in 
the feedwater deposits in the steam 
generator. Deposits removed from 
representative tubes showed from 2 
to 8% copper, higher values cor- 
responding to lower deposits. 
Down to 2 to 3 ppb of dissolved 
oxygen is obtained since the initia- 
tion of mechanical deaeration, and 
low values of iron pickup result 
normally form control of pH alone. 
Hydrazine has not been used as a 
scavenger feed. But hydrazine is in- 
troduced for standby protection of 
the entire cycle for a scheduled out- 
age. Normally, aqueous ammonia 
constitutes the sole chemical feed, 
being added continuously at the 
deaerator outlet. Experience has 
indicated that uniform control can 
be achieved by using feedwater con- 
ductivity as the index for auto- 
matically regulating the chemical 
feed pump speed. 


to 9.6, 
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HAGAN RING BALANCE FEATURES—NO. 2 


SAFE 
SENSITIVE 
METERING 


at 2500, 6000, 


15000 PSIG 


Rear of Ring Balance Meter with side and top panels re 
moved to show S-tube arrangement. Note the push rod and 
resistant spring assembly, visible back of S-tube and ring. 
This feature of the Ring Balance makes possible high sensi- 
tivity at low flows and simple adjustment of meter range. 


No question about it. The cylindrical tubing 
used to form the ring and S-tubes of the Hagan 
Ring Balance meter is the safe, sure means for 
containing high pressures. There are no gaskets 
or stuffing boxes to leak, blow out, bind or 
otherwise spoil this ideal design. 

Pressure impulses are brought from the meter 
terminals to the ring through solid-wall S-tubes 
which, because of their special configuration 
and metal-to-metal fittings, provide safe, com- 
pletely flexible connections and preserve the 
inherent high sensitivity of the meter. 


New, rigid, weatherproof, die-cast, aluminum 
case. Four-piece back for complete accessibility. 
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Check these other Ring Balance features 
with your local Hagan office 


3: 


2 


6. 


High sensitivity at low flows due to unique range cali- 
bration system. 


. Ease of calibration under operating static pressures 


with factory-calibrated check weights. No more four- 
story water columns and telephones. 

Sealing fluid density and level not critical. No eye- 
droppers required. 


. Interchangeable ring assemblies for full scale ranges 


from 0.5” w.c. to 560” w.c. Adjustment on any one 
ring over a 7:1 differential range. 

Wide range computation and/or compensation by 
means of built-in, easily checked mechanisms available 
on most models. 

Pneumatic or electric transmission also available. 


Bulletin MSP-141 describes these features and the new 
design of the Hagan Ring Balance meter case. ASK US 
FOR IT. 


CHEMICALS & 
CONTROLS, INC. 


HAGA 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 
IN CANADA: HAGAN CORPORATION (CANADA) LIMITED, TORONTO 
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Here’s a simple “one-step” plan to 
ease your distribution growing pains 


... SINGLE RESPONSIBILITY WITH 
WESTINGHOUSE UNIT SUBS 
Whenever system load growth requires another 
substation, there’s a simple solution . . . Westing- 
house designs and manufactures all the components 
of a unit substation . . . coordinated and engineered 
to work together . . . complete and ready to install. 
Here in one set of specifications, one source, one 
contact man is the answer to your distribution 
problems. Quiet operation and neat, uncluttered 
appearance of Westinghouse substation trans- 
formers are important in making them good neigh- 
bors. Dependability, convenience of operation, 
ease of maintenance are the products of research 
and development. Some of the plus features which 
the Westinghouse salesman will be glad to discuss 
with you are costal finish, Hipersil® cores, and 
proven impulse and short circuit design. 

Shelterfor-M metal-clad switchgear provides all- 
weather maintenance protection for your switch- 
gear . . . encloses common operating and drawout 
aisle. Eliminates front and rear doors, need for 
expensive concrete pads and unsightly temporary 
structures. The compact design saves valuable 
real estate. 

You can be relieved of time-consuming engineer- 
ing and purchasing details in building your next 


substation ... and receive the counsel of Westing- 
house regional application engineers and product 
specialists, headquarters system planners and local 
equipment installation and field service engineering 
by calling your Westinghouse sales engineer. For 
more information, write to Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Penna. 


J-60944 


WESTINGHOUSE UNIT SUBS 
MAKE GOOD NEIGHBORS 


Shelterfor-M switchgear does not require concrete service 
and drawout pads, allowing grass and shrubbery to be 
planted right up to the walls. Clean, modern lines make 
this substation unobtrusive in residential areas. 

Extensive research in the Sharon half-million-dollar 
sound labs has produced a substation transformer that is 
the leader of the industry for quiet operation. Here is a 
combination of pleasant appearance and quiet performance 
that makes Westinghouse unit subs easy to live with. 


you can Be SURE...1F ITS 


Westinghouse 


With Shelterfor-M switchgear, your maintenance schedule 
can be carried out regardless of weather — no more rainy- 
day delays. When necessary, emergency servicing can be 
done without tarpaulins or other makeshift shelters. 

{ 
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SEARCHLIGHT SECTION 


EMPLOYMENT 
BUSINESS: 


SUBSTATION EQUIPMENT 


TRANSFORMERS 
QU. KVA MFGR. VOLTAGE 


1667 Mol. 69,000—34,500 
1500 Penna 69,000—4160/2400, 3 Ph. 
7.E 66,000—2300/4000 

Kubl 66,000—480 

G.E 44,000-13,900 

West. 44,000-2400, 3 Ph. 

West. 44,000—480 
34,500-13750/6875, 3 Ph. 
33,000—4160, 3 Ph. 
34,400-2520, 3 Ph 
34,650/11,500-2300 
33,000- 2300 
34,500 -2400/7200/12470Y 
23,380—2500/4330Y, 3 Ph. 
26,400/13,200-—2390/4140 
26,400/13,200-2400/4150 
23,000—2400/ 4800, 3 Ph. 
22,000-7200 /12470Y 
22,000—2300 
13,800—600 
13,800-600, 3 Ph. Unit Sub. 
13,200—2300, 3 Ph. 

——- 13,200-2400, 3 Ph. Askarel 

Uptegral! 13,800-480 

West. 7200-2400, 3 Ph. 

A.C 6900-2300 

G.E 4800—120/240 

G.E. 2300/ 4000-460 

West 2400-230/115 

G.E. 2300/4000-—230/ 460 


FEEDER REGULATORS—Outdoor 
750 G.E. 
500 G.E. 
250 A.C. 

9 G.E. 

36 «6=West. 

Also: FREQ. CHGRS., M-G SETS, SYN. 
CONDENSERS, OIL CIR. BRKRS, ETC. 


BREW, WOLTMAN & CO., INC. 


52 Church St. 


ed ee 1 ee ed) 


694 A. 4160 V. 3 Ph. STEP 
601 A. 2400 V. 3 Ph. STEP 





APPARATUS 
SALES 
ENGINEER 


Large electrical manufacturer of switchgear, 
transmission and distribu- 
tion switching and protective equipment needs 
Atlanta, 
initially will consist 


unit sub-stations, 


services of apparatus engineer for 
Georgia location. Duties 
of contacting electrical utilities in six South 
eastern states with our established field organi 
zation, 


Man chosen will be graduate electrical engi 


neer, 30-45 years of age, 


neering, operation or sales experience with 
class of equipment listed and with proper 
personality and temperament to do business in 
the South. Travel required 60-70 percent o 


the time, however home weekends. Substan 

tial opportunity. 

initially and periodically. Address replies to 
P-7617, Electrical World 

Class. Adv. Div., P.O. Box 12, 


me Me es 


Giving complete resume of experience 


and financial history 





WANTED—SUBSTATION DESIGNER 
Electrical designer with experience in substation 


design and layout tastetine control wiring. 
lent opportunity with 


public — Engineering degree not oes. 

Starting ary 

mensurate with experience. 

ing salary requirement. 
P-7435, Electrical World 

Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 


to approximately $6,500 
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360 A. 12,000 V. 3 Ph. STEP 


200/400 A. 2400 V. 1 Ph. IND. 
150/300 A. 2400 V.1 Ph. IND 


New York 7, N. Y. 


specifically to do product line sales 
promotion work on high-level engineering basis. 


with successful engi- 


Refresher training provided 


Excel - 
rogressive Massachusetts 


Send resume includ. 


“OPPORTUNITIES " 


aOR da, Bi 
:USED OR RESALE 





TRANSFORMERS 


3—1000 K 
3— 1000 
3—1000 
500 

500 

333 

333 

333 

- 333 
250 

200 
1—1000 


VA 
KVA 
KVA 
KVA 
KVA 
KVA 
KVA 
KVA 
KVA 
KVA 
KVA 
KVA 


Penn 33000-2500/4330Y 
Mol 13200-2400/4160Y 
W-H 2400/4160Y-480 
W-H 33009-2400/4160Y 
G-E 22000-2300/4000Y 
Mol 33000-7200/12470Y 
W-H 13800-240/480 
Wag 13200-480 

Mol 2300/4000Y-230x460 
W-H 2400/4160Y-240/480 
A-Ch 34500-2400/7200 
W-H 3-Ph. 33000-7200 


1— 750/938 KVA G-E 3-Ph. 33000-6900Y 
(Equipped with fan cooling) 


Many other items in stock 
TRANSFORMERS WANTED 


Reliable rewind and repair service 
on all makes of transformers 


THE ELECTRIC SERVICE CO. 


5316 Hetzel St. 
Cincinnati 27, Ohio 


45 Years’ Dependable Service 


point specified. 


cated in midwest. 





PROFITABLE 
DISTRIBUTORSHIP 


Available territories domestic and foreign. 
Our products have been sold direct in 
pole line operations and in various other 
fields for 30 years. Products are priced 
competitively with liberal discounts to a 
distributor who has good sales coverage. 
We maintain the inventory and ship to 


GRIP-TITE MFG. CO. 
112 W. Jefferson St., Winterset, lowa 





Distribution 
Transformer Designers 
electrical and mechanical 


Outstanding growth opportunity with well 
established utility apparatus supplier lo- 


Give complete details 


of experience with reply. Salary com- 
mensurate with ability and experience. 
Our employees know of this ad. 


P-7447, Electrical World 


520 N. Michigan Ave., Chicago 11, III. 


LARGE POWER EQUIPMENT 


Prompt Stock Shipment 





RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 


BELYEA COMPANY, INC. 
51 Howell St. 





Jersey City, N. J. 


OL-3-3334 
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Electric Heating 


(Continued from page 76) 


heating systems will lower the an- 
nual load factor to an extent greater 
than if the additional units were un- 
controlled. | Uncontrolled house 
heating will tend to lower annual 
system load factors as long as system 
annual peak loads occur in winter. 

The monthly load factors of most 
rural distribution systems will be 
improved by uncontrolled house 
heating, and, to an even greater ex- 
tent, by controlled house heating up 
to the point where the controls cause 
artificial demand peaks. 

The saturation of house heating 
at which controls are no longer 
helpful in improving system annual 
or monthly load factors depends 
upon the shape of the system load 
curve at the time of the annual sys- 
tem maximum demand is decidedly 
peaked, the addition of controlled 
house heating will improve the an- 
nual system load factor. If the peak 
is broad and flat, the adding of con- 
trolled house heating may create a 
system demand peak higher than if 
uncontrolled house heating were 
added. 

Electric distribution systems that 
now have broad, flat annual demand 
peaks occurring in winter will not 
improve their annual load factors 
with electric house heating. 


NEW LITERATURE 





@ MISCELLANEOUS: The 
bulletins are available 
izations listed: 


following 
from the organ- 


ASTM Standards on Electrical Insu- 
lating Materials (692 pp) provides a com- 
pilation of ASTM test procedure and 
specifications for electrical insulation. 
$6.00. 


Symposium on Nondestructive Testing 
(104 pp) presents techniques in nonde- 
structive testing as a method of materials 
inspection. $2.75. 

American Society for Testing Mate- 
rials, 1916 Race St, Philadelphia 3, Pa. 


Tentative Specifications for Copper and 
Copper-Alloy Arc-Welding Electrodes. 
$0.40. American Welding Society, 33 W. 
39th St. New York 18, N. Y. 
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AMERICAN AIR SURVEYS, INC. 


© Aerial Topographic Maps & Photos 

© Plan & Profile for Transmission Lines 

© Aerial Stereo-photos for Planning 

® Topographic Maps for Reservoir Studies 
© Coal Stockpile Volumes by Aerial Method 


907 Penn Avenue Pittsburgh 22, Pa. 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and Con- 
struction of Power Systems, Water Supplies, Sewer 
age and Sewage Disposal, Factory Production and 
Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y 


BLACK & VEATCH 


Consulting Engineers 


Electricity—Water—Sewage— Industry 
Reports, Design, Sapervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway Kansas City 14, Mo 


BROOKLYN ENGINEERING CORP. 
Utilities Erectors & Consultants 
Baltimore 26, Md 


Power Plant equipment erection, mechanical and 
electrical construction from manufacturers and en 
gineers drawings Supervision by general power 
engineering staff for heat cycle coordination. In 
provements Modifications——ete 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 
Distribution & Maintenance 


175 Enfield St. Hartford, Conn. 


BURNS and ROE, Inc. 


Engineering and Design ¢ Reports ¢ Surveys 

Coastruction ° Electric, Steam, Hydro Plants 

Transmission ¢ Distribution ¢ Aeronautical 

Facilities ¢ Research and Development ¢ Nuclear, 
Chemical, and Industrial Plants 


180 West Broadway + New York 13, N. ¥ 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Management and | Consulting and Design 
Business Consultants Engineers 
300 Park Ave 209 E. Washingtor 
New York 22, N. Y. Jackson, Michigan 


DAY & ZIMMERMANN, INC. 
Engineers 


Design—Construction 
Transmission—Distribution Lines 
Reports—Valuations— Rates 


New York PHILADELPHIA Chicago 








DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Probiems in Electrical 
Communications 
Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (6 miles from Boston) 
Branch Office: 20 N. Wacker Dr., Chicago, Il. 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, Electronic, Environmental, Photometric 
and Chemical Laboratories. Testing, Research, In- 
spection and Certification. 


2 East End Ave 


New York 21, N. Y. 
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PROFESSIONAL 
SERVICES 


FORD, BACON & DAVIS 


Engineers 


DESIGN « CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York ¢ Chicago ¢ Los Angeles 





GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


DESIGN 
SUPERVISION OF CONSTRUCTION 
BUSINESS AND ECONOMIC RESEARCH 


Reading, Pa New York, N. Y. 


HARZA ENGINEERING CO. 


Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harza 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street Chicago 6 





HOOSIER ENGINEERING 
COMPANY 


Erection and Maintenance of 
Electrical Transmission and Distribution Lines 


1350 Holly Ave., Columbus 16, Ohio 


JACKSON & MORELAND, INC. 
Engineers and Consultants 
Design and Supervision of Construction 
Reports Examinations Appraisals 


Machine Design——Technica! Publications 
Boston New York 


JENSEN, BOWEN & FARRELL 
Engineer: 
Appraisals—Investigations—Depreciation Studies 
Cost Trends—Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Original Cost and Continuing Property Record 
Determination 
Ann Arbor, Michigan 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 
POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 


Utility ¢ Industrial « Chemical 


1200 N. Broad St., Philadelphia 21, Pa 





PETER F. LOFTUS CORPORATION 
Design and Consulting Engineers 
Electrical « Mechanical ¢ Structural 
Civil « Nuclear ¢ Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 








CHAS. T. MAIN, INC. 
Engineers 
Electric, Steam and Hydraulic Projects, 


Investigations, Reports, Appraisals 
Design and Construction Supervision 


Boston, Mass Charlotte, N. C 
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PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 
Engineers Purchasing 
Specialists in Financing 

Accounting and other Operations 


231 So. La Salle St Chicago 4 


SANDERSON & PORTER 
ENGINEERS 


Design 
Construction 


New York New York 


SARGENT & LUNDY 


Engineers 


148 South Dearborn 8t. 
Chicago, Il. 


SVERDRUP & PARCEL, INC. 
Engineers - Architects 


Design, Construction Supervision 
Steam and Hydro Power Plants 
Power Systems - Industrial Plants 
Studies - Reports 


San Francisco Washington 


TIPPETT & GEE 


Consulting Engineers 


Mechanical ¢ Electrical ¢ Thermodynamic 
Structural Design ¢ Studies ¢ Supervision 
Power Stations ¢ Transmission ¢ Distribution 
Industrial Plants « Process 


1333 North Second Street Abilene, Texas 


TREE PRESERVATION CO. Inc., 


Transmission R/W Clearing 
Chemical Brush Control 
Utility Tree Trimming 
Seeding 
New York 
Tel: LY 2-7800 - 2-7801 - 2-7802 


Elmsford 


F. A. TUCKER, INC. 
Contractors—Engineers 


specialize in 
Distribution - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 


Main Office 38% Center Street, Rutland, Vt. 
Branch Office — Little Rock Road, Charlotte, N. C. 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 
Construction and Maintenance 
Transmission - Distribution 


Electric and Telephone Lines 
Consultants 


505 York Road Jenkintown, Pa 


WALTER von TRESCKOW 


FINANCIAL 
AND ECONOMIC CONSULTANTS 


400 E. 52nd Street New York 22, N. Y 





THE J. G. WHITE 
ENGINEERING CORPORATION 


Design ¢ Construction *« Reports « Appraisals 


80 Broad Street, New York 4 











Advertising Index 


Allan-Bradley Co....... 79, 80 
Allis-Chalmers Mfg. Co...... ih: FV 
American Chain & Cable Co., Inc., 

Page Steel & Wire Div.........- . 74 
American Creosoting Corp........--- 9 
American Metal Hose Div., 

American Brass Co...........+++> 93 
Bell Telephone Laboratories......... 27 
Bethlehem Steel Co..........++.-++-- 24 
Blackburn Corp., Jasper...........-+ 67 
Brown Boveri Corp..........-0+++05+ & 
Directory of Engineers.............-. 99 
Elliott Company .........-+-5esee8- 11 
Engineers, Directory of............. 99 
Exide Industrial Div., The Electric 

Storage Battery Co.......... 3rd Cover 
Farge Rte. Coe., CRBi.s ccc ccccccccees 71 
Gai-Tronics Corp. ........cecccccvee 92 


General Electric Co. 


Apparatus Dept. ........... 47, 48, 49, 

50, Bi, 582, 54, 35, 75, 91 

Goodrich Chemical Co., B. F.......... 10 

ee er oy ee eee 4 

Hagan Chemicals & Controls Inc..... 95 

Heller Roberts Mfg. Corp............ 75 
|-T-E Circuit Breaker Co. 

BWIRONGORF WIV. cic ccc icvcsscce 28, 29 
international Harvester Co........ 314, 25 
Kaiser Engineers Div., 

Henry J. Mateo? Ce... ...cccscscecs 26 
Kerite Company, The............... 30 
Kuhiman Electric Co.......... 4th Cover 
McCabe-Powers Body Co............ 25 
Minneapolis-Honeywell .......... 58, 59 
Minnesota Mining & Mfg. Co......... 94 
Moloney Electric Co.............. 64, 65 
Murray Mtg. Corp, DB. J.........200- 90 
Gaia: PRs bs eek Cb 86 ck Caeek ss 23 
Page Steel & Wire Div., 

American Chain & Cable........ ve Oe 
Pennsylvania Transformer Div., 

McGraw-Edison Co. ............ 22, 35 


Ross Heat Exchanger Division, Ameri- 
can Radiator & Standard Sanitary 


is 4s nde Maran ein eae eh ade oe 77 
BAG GemeN OGai 66.086 6 ovis 808 Sees 18 
Sangamo Electric Co.............. 61, 62 
Searchlight Section ..............00. 98 
Texas Company, The........... 2nd Cover 


Victor Insulators Div., 
1-T-E Circuit Breaker Co., Inc..... 57 


Westinghouse Electric Corp. ........ 16 
17, 68, 69, 72, 73, 85, 86, 87, 88, 96, 97 


PROFESSIONAL SERVICES .......... 99 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 


EMPLOYMENT OPPORTUNITIES..... 98 
EQUIPMENT 

(Used or Surplus New) 

POE WES esccccccnvvessescssccccosenes 98 
100 





Watch Savannah 


To the Editor: 

| was very much interested in 
reading the Management Newsletter 
beginning on Page 113 of the March 
3 issue of Electrical World. I was 
disappointed that one of the better 
companies was not included in the 
report, as we would have ranked in 
second place among the group listed. 

Our net income for the year of 
1957 was $1,773,072, an increase 
of $306,990, or 20.9% over 1956. 
We also registered the largest per- 
centage of increase in kilowatt hour 
output of any of the companies re- 
porting to EEI, namely 18.7%. 

In the future we will see that your 
financial writers receive current in- 
formation from our company. Keep 
your eye on Savannah! 

Lee C. McClurkin 
President 
Savannah Electric and Power Co 
Savannah, Ga. 


El Paso Not In List 


To the Editor: 

We note in the March 3, 1958 
issue of ELECTRICAL WORLD, the 
Management Newsletter section on 
pages 113-116, sets forth net in- 
come of ninety electric utility com- 
panies and their gain for 1957 over 
1956. 

We are interested in having the 
El Paso Electric Co included in 
analysis made public in your maga- 
zine and would appreciate your ad- 
vising us as to whether or not we 
could furnish you with the data for 
publication. Possibly you are not 
on our mailing list to receive 
monthly condensed financial state- 
ments and if so, we would be glad 
to add your name to the list in 
order that you would be in a posi- 
tion to receive such reports each 
month. 

D. H. Lane 
Treasurer 
El Paso Electric Co 
El Paso, Texas 


To Readers McClurkin, Lane and 
the many others who have called or 
written us, we regret that we were 
not able to include income State- 
ments for all companies. The 90 


companies were chosen because they 
corresponded to the first 90 state- 
ments received last year and would 
thus give us some basis of compar- 
ison for the two years. 


“ ~..A Million Thanks” 


TO THE EDITOR 
JUST RECEIVED YOUR FINE 
STORY ON OUR SOUND LAB 
DEDICATION (EW, March 3, p 
69) AND WISH TO EXPRESS A 
MILLION THANKS FOR THE 
“MILLION DOLLAR’S WORTH 
OF SILENCE.” 
IRVING ISAACS 
ADVERTISING MANAGER 
PENNSYLVANIA TRANS- 
FORMER DIV. 
McGRAW EDISON CO 
CANONSBURG, PA. 


Perforations Worrisome 


To the Editor: 

We have noted recently the new 
policy of perforating the pages of 
the technical and editorial pages of 
ELECTRICAL WORLD. 

While we realize the advantages 
for those who may want to clip the 
magazine, we would suggest that 
provision be made for providing 
libraries and individual subscribers 
who maintain bound files with copies 
not perforated. 

In addition to the perforations 
interfering with proper binding of 
the journal, we are very much con- 
cerned with the fact that pages will 
inevitably start to disappear from 
the bound volumes; some of which 
is inadvertently due to the increased 
tendency for tearing to start along 
the performations but also because 
unscrupulous readers would be 
aided in their desire to accumulate 
material that interests them. 

We urge, therefore, that you pro- 
vide libraries with the opportunity 
to subscribe for an unperforated is- 
sue of the journal. It would be 
worth a small increase in subscrip- 
tion cost to do so. 

E. H. Elliott 
Librarian 
General Electric Co 
Materials and Processes Laboratory 
1 River Road 
Schenectady 5, N. Y. 


March 31, 1958 @ ELECTRICAL WORLD 
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New Exide-Manchex Battery 
Gives You This Much 
Extra Electrolyte 


Exide engineers were thinking of you and your maintenance 
problem when they designed this new Exide-Manchex Battery. 
That’s why they gave you this extra-big reservoir of electrolyte 
above and surrounding the plates. 


This is more than you get in other plante-type batteries. It means 
that with the Exide-Manchex Battery, watering is less frequent— 
therefore maintenance is easier. And it also means that you have 
an extra margin of safety against battery damage in case you should 
accidentally miss a cell. 


New-design Exide-Manchex Batteries give you other benefits too: 
greater freedom from sediment shorts, permanently sealed plastic 
jars, suspended plates, reduced internal resistance. 


These advantages add up to greater power, longer battery life, and 
higher dependability. Clearly, more than ever, the new 
Exide-Manchex is your biggest battery value. Write for details and 
prices. Exide Industrial Division, The Electric Storage Battery 
Company, Philadelphia 2, Pa. 


Exide 


Unique positive plate. Lead buttons locked into a corrosion- 
resistant grid have a total effective plate area five times plate 
size. More power. Longer life. 





Less frequent watering. Typical water loss and refill curves 
for the new Exide-Manchex Battery versus other batteries. 
Easier upkeep saves you money. 
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UNIVERSITY MICROFILMS 
313 N 1 ST 
ANN ARBOR BICH 


Mr. W. H. Brown, right, reviews plans with Kuhlman salesman, Andrew H. Baxter. 


“EXCELLENT PAST EXPERIENCE... 
that’s why we specified Kuhlman” 


“We particularly like the design of Kuhlman 
transformers,” says W. H. Brown, Manager of 
the above installation at Doswell, Virginia. 

‘They are rugged in construction and generously 
provide all the features we consider important. 

‘*‘We are also impressed with their height, which 
solves our problem of maintaining required ground 
clearances. 

“Then, too, delivery was according to schedule 
which, in itself, is no little consideration.” 

This installation of three Kuhlman single phase 
power transformers, plus a spare, serves the grow- 
ing rural and small industrial community of 
Doswell, Virginia. Although some of the load is 
polyphase, single phase units are used rather than 
three phase to give greater versatility for serving 
the system’s single phase farm and residential lines. 

Doswell, Virginia looks ahead. When planning this four Kuhl- Like Mr. Brown, you'll find Kuhlman small 
man power transformer substation, approximately 50% reserve power transformers meet all your requirements 
capacity was allowed for future growth. —especially those features important to you. 


KUHLMAN POWER TRANSFORMERS 


KUHLMAN ELECTRIC COMPANY ~~ General Offices: Birmingham, Michigan 
BAY CITY, MICHIGAN ° CRYSTAL SPRINGS, MISSISSIPPI * SALINAS, CALIFORNIA 





